5 December 1958 
Volume 128, Number 3336 





| 
| / 


| 5 -DEC?9 
| bv, a 4998 








Editorial A Scientific Smorgasbord 


Articles = The Brookhaven Alternating Gradient Synchrotron: R. A. Beth and C. Lasky 


Construction of a massive nuclear research machine requires ideas, men, and 
methods from many fields. 


Teleology in Science Teaching: A. J. Bernatowicz .............. ccc cece cccccees 1402 


Professors and textbooks alike make uncritical use of teleclogical and 
anthropomorphic language. 


AAAS: Washington Meeting: R. L. Taylor 
News of Science NASA Research Advisory Committees; other events ............02000 0c eee e eens 1420 


Book Reviews Population and World Politics and The Grassland and Fodder Resources of India, 
reviewed by Pu 1B. Seats: Otiier reviews... oie. 5 bh ccc sce essen Oe 


Reports Increasing the Hatching of Eggs of Cyst and Rootknot Nematodes with Nabam: 
P. M. Miller and E. M. Stoddard 


An Infrared Study of the Hydrolysis of a Thiazolidine: 
D. M. Kirschenbaum and F. S. Parker 


Further Studies on the Relation between Metals and Natural Pigments: 
PRMARAMEMPEMOL ON Sisto see a eed len ck lect deat meee on ied wegen 


Pain Sensitivity, Sensory Deprivation, and Susceptibility to Satiation: 
A. Petrie, W. Collins, P. Solomon 


Occurrence of Lithocholic Acid in Feces of Healthy Men: E. Mosettig et al. ...... 


Method for Determination of Oxygen-18 Content of Inorganic Phosphate: 
F. R. Williams and L. P. Hager 


Nuclear Sex of Patients with Testicular Tumors: D. J. B. Ashley and E. A. Theiss .. 


Effects of Magnesium and Tetraethylammonium Chloride on the Hypothermic Heart: 
P. Caldini and B. Bromberger-Barnea 


Ion-Exchange Equilibria on Single Beads: E. Hégfeldt 
Activation Energy of Ventricular Contraction in Anionically Modified Solutions: 
G. A. Feigen, D. Devor, S. T. Taketa 


Association Affairs Preview of Programs at AAAS Washington Meeting 


Departments Letters 


High-Energy Physics; Meeting Notes; Forthcoming Events; Equipment 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
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IMPROVED MODELS 


MICRO KJELDAHL 


APPARATUS 


KJELDAHL DISTILLING APPARATUS, MICRO, Thomas One-Piece 
Model, with Electric Steam Generator. In accordance with A.C.S. 
recommended specifications for micro-chemical apparatus. Con- 
sisting of a steam jacketed distillation flask with spray traps, 
filling funnel and condenser, electrically heated steam generator, 
tripod support and transformer for heat regulation. 

The distilling flask, of Pyrex brand glass, is 175 mm long X 35 
mm diameter and is enclosed in a steam jacket 225 mm long 
X 60 mm outside diameter. Separate bulbs at top of flask contain 
two T-shaped traps to retard alkali spray. Flask is sealed to a 
vertical, all-glass, West type condenser, 250 mm long X 18 mm 
outside diameter. Side filling funnel with stopcock empties into 
bottom of distilling flask through a bent glass tube, through which 
steam in outer jacket also enters. Condensate drains through side 
arm at bottom of outer jacket. 

Steam generator consists of a Pyrex brand glass Reaction Kettle, 
2000 ml capacity, with cover, Cover Clamp and Electric Heater enclosed 
in a coil of Stainless steel tubing. Autotransformer provides convenient 





























control of boiling rate. 


7497. Kjeldahl Distilling Apparatus, Micro, Thomas 
One-Piece Model, with Electric Steam Generator, 
complete as shown. For 115 volts, 50 or 60 cycles, single 
phase, Gc. ONY. cscccesvecccsenenveccecevce 188.00 
7497-C. Principal Glass Part, only.......... 102.00 
7497-F. Heater, Immersion, Return-Bend Tubular Type, 
Electric, only. Power consumption 750 watts. For 115 volts, 
GE. OE Gibiss <i 2 1c see Ree SEN bee os cae wee 17.15 
5450-K. Cover Clamp, only. ......eseeeveees 10.80 





KJELDAHL DIGESTING APPARATUS, MICRO, Thomas-Lab ’ 
Electric. With six 200-watt: heaters, each with separate control, 
fo: temperatures up to 450°C. Stainless steel housing is 19% 
inches long. Fume duct is of Pyrex brand glass and in accord- 
ance with A.C.S. recommended specifications for microchemical 
apparatus. Accommodates Kjeldahl flasks 10 ml, 30 ml or 
100 ml capacity, making the apparatus suitable for micro or 
semimicro analysis. 


Disc-shaped heaters embedded in refractory cement are 
spaced 3 inches from center to center on transite top and are 
separated from controls by a ventilated air chamber. Stainless 
steel heater tops have a 26 mm diameter opening to take 30 or 
100 ml Kjeldahl flasks. Readily insertable wire gauze discs are 
available for use in heater tops for supporting 10 ml Kjeldahl 
flasks or tubes less than 26 mm in diameter. 


Control knobs and switches are insulated by a transite panel from 
the rheostats mounted in ventilated rear compartments. Fume duct, 
516 mm long X 51 mm outside diameter, has six openings 22 mm 
diameter and drains through 7/16-inch o.d. outlet. Fume duct is sup- 
ported by two slotted aluminum clamps attached to wing-shaped 
brackets at rear corners of housing. Flexible arrangement of clamps 
permits easy adjustment for flasks or test tubes up to 12 inches long 
at any desired angle. 





7498-E. Kjeldahl Digesting Apparatus, Micro, Thomas-Labconco, Electric, 
as above described, with six independently controlled 200-watt heaters. Complete 
with six heater tops for 30 or 100 ml Kjeldahl flasks, fume duct of Pyrex brand 
glass, two clamps with locking bolts to support duct, and 4 ft., 3-wire connecting 
cord with 2-prong attachment plug cap and grounding tail. For use on 115 volts, 
a.c. or d.c, Maximum power consumption 1200 watts........+.0005 242,00 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on oer 4 Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ° PHILADELPHIA 5, PA. 
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"Mlese PMdniders texts will give your students 
a backgrounds in: 








New (2nd) Edition - ODUM-— 
Fundamentals of Ecology Ecology 


New (2nd) Edition—Here is a sound and easy-to-fol- 
low explanation of the interrelationships operating 
among plants, animals, microorganisms and man with- 
in man’s environment. The book stresses the functional 
approach to ecology, dealing with what Nature does 
as well as what Nature looks like. Material on energy, Anatomy 
population and terrestrial ecology has been brought 
completely up to date. An important new chapter on 
Radiation Ecology has been added, plus 30 new illus- 
trations. Chapters are divided into short sections so 
that beginning students can easily assimilate new 
material. 


























Embryology 





By Eucene P. Opum, Ph.D., Alumni Foundation Professor of Zoology, 
University of Georgia, Athens; in collaboration with Howarp T. Opum, 
Director, Institute Marine Science, University of Texas. About 522 
pages, 644” x 914”, with about 160 illustrations. 


New (2nd) Edition—Ready January, 1959. 




















ROMER- 
The Vertebrate Body 

Second Edition—Here is one of the finest comparative 
CO, anatomy texts available to college students. Dr. 
rol, Romer’s readable presentation, plus hundreds of clear 
Hi, illustrations give the student a complete understand- 
real ing of the subject. A study of the form and function 
or of the vertebrate body is interwoven with embryologi- 
) or cal, paleontological, histological and evolutionary ma- 

terial. Organs and systems of vertebrates are compared 
are without over-emphasizing the human structure. The 
are book includes two handy appendices which explain 
iless vertebrate classification and scientific terminology. 
Ne By Avrrep S. Romer, Alexander Agassiz Professor of Zoology and Di- 
3 are rector, Museum of Comparative Zoology, Harvard University. 644 pages, 
dahl 6” x 9”, with 390 illustrations. $7.00. Second Edition. 
from 
duct, 


mn AREY- 


ape Gladly Developmental Anatomy 
s long sent Sixth Edition—This is a clear picture of embryology 
to college which presents a skillful combination of both the 
jectric, functional and structural aspects. Graphic descriptive 

teachers _ P P P 
— ° paragraphs plus more than 1500 illustrations give the 
necting for student the best possible visualization of developmental 
5 volts consideration anatomy. Part I gives fundamental concepts of growth 
142.00 as Wuidke and reproduction; Part II explains in detail the 


growth of each organ or system in the human embryo; 
Part III is a valuable Laboratory Manual, which 
studies in detail the chick and pig embryos. Cardio- 


l d ital syst  cied tes 
W. B. SAUNDERS COMPANY | Stests.mopnisl organs snbdinse into 


By Lesiie Brarnerp Arey, Ph.D., Sc.D., Robert Laughlin Rea Professor 
West Washington Square, Philadelphia 5 of Anatomy. Northwestern University. 680 pages, 62” x9 with 


A” 
1552 illustrations, on 630 figures, some in color. $9.50. Stak Edition. 
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OF A SERIES 
Safeguarding lives is the aim of Oldsmobile’s new 


electronic headlamp aiming device that makes 
sure every Oldsmobile has perfect “see-ability”’. 


Night driving safety depends upon how precisely head- 
lamps are aimed. Minute errors in adjustment can mean 
the difference of several square feet in light area on the 
road. To be completely on the “safe side”, Oldsmobile 
aiming standards specify that lights be aimed twice as 
accurately as required by state laws. 


To make certain that every light is aimed perfectly, 
Oldsmobile engineers developed an ingenious electronic 
device that effectively measures light intensity and direc- 
tion, even at Oldsmobile’s highest production rate. 


On the assembly line, every car is automatically shuttled 
to the aiming platform where two probes rise out of the 
floor and “feel” the exact location of the car. The “eyes” 


LIGHTING YOUR WAY 


TO A SAFER FUTURE 


of the aiming device then align themselves with the 
centerline of the car. A series of photoelectric cells in- 
stantly record the light intensity and direction on large 
dials. A built-in scanning circuit then inspects all set- 
tings of the headlamps to make certain they are accurate. 
If there is an error, a colored soap solution is automati- 


cally sprayed on the windshield, and the headlamps are 
re-aimed, 


Oldsmobile takes pride in producing an automobile as 
advanced in every respect as modern technology can 
make it. However, you owe it to yourself to have your 
headlamps periodically checked. As part of General 
Motors’ public-spirited “Aim to Live” program, your 
Oldsmobile Dealer is featuring headlamp aiming, as 
well as other important safety services for you. Stop in 
soon ... and while you are there, take a test drive in a 
new Olds—sales leader of the medium price class. 
OLDSMOBILE DIVISION, GENERAL MOTORS CORP. 


Pioneer in Progressive Engineering — 
»»»Famous for Quality Manufacturing 
SCIENCE, VOL. 12 
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... the trend is to UNITRON Microscopes 


BINOCULAR 
PHASE CONTRAST 
POLARIZING BMPE $490 
MICROSCOPE 


MPS $269 


BINOCULAR 
AUTO-ILLUMINATION 
BMLU $425 


Set 
ACA $39.95 
LABORATORY 
MICROSCOP 
MLK $198 


UNITRON offers an extensive line of Laboratory Micro- 
scopes & Accessories for Research, Industry and Education. 
Illustrated is a partial selection for biology, medicine, 
ostutiim Akelate MairelictoMal-t(ol MMOD INL (@)) Mel oMilelMaolil efeitos 
instruments for the metalworking ‘industries. 


IS Col rXe Micol me) Silctel Molto] ip MMEMcL= hZelut-1e Me) oiler] Relate Mut-Yeatelie 
ical design... unique and convenient operational features 
. . . long wearing construction . . . attractive budget prices 
which include basic optics .. . these, together with years of 
proven instrument performance, are the réasons why .. . 


THE TREND IS TO UNITRON! 





%. 


BINOCULAR 
PHASE- 
CAMERA- 

MICROSCOPE 

5 BU-13 $1580 


Polaroid Land Camera 
Attachment 
$115 


STUDENT AUTO-ILLUMINATION 
MICROSCOPE 


MSA $107 


STEREOSCOPIC 
MICROSCOPE 
MSHL $267 





UNITRON 


INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO. 
204-206 MILK STREET - BOSTON 9, MASSACH 


Please rush UNITRON's Microscope Catalog 4lL-1 
Name — 


Company 
Address 


City 
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Hienty functional 
J-M Colorlith (properly 
finished with clear coat 
lacquer or equal for best ap- 
pearance and performance) 
permits laboratories to add a 
colorful new touch of person- 
ality to a variety of interior areas, 
including those shown here. 
Colorlith was originally developed 
to answer the need for a tough, hand- 
some table-top material. Now its colors 
and texture make any lab or school build- 
ing a show place. And because it’s fabricated 
from two of nature’s most durable minerals, 
asbestos and cement, it can take the most gruel- 
ing punishment. 
A workable material, Colorlith comes in large 








Office, classroom window silis, built with 
Colorlith, have unusual strength and dura- 
bility . . . won’t warp. Color doesn’t fade. 
Louver slots can be readily machined. 





Washroom wainscots, made of Colorlith, 
withstand moisture and heavy abuse for 
years. Material resists cracking, chipping 
... is easily cleaned . .. and stays attractive. 





Now...laboratory ‘table-top toughness: 
for many busy interior surfaces 


 Colorhttf; 


handsome, tough, colorful 


4’x 8’sheets which can be cut in any shape. 
Thicknesses range from %4” to 114”. Because it 
has great uniform strength, it can be used in 
thicknesses down to 4” for fume hoods, or for 
resurfacing old table tops and walls. Its color 
runs completely through the sheet. 

Many laboratory furniture manufacturers now 
feature Colorlith. And there are cutting shops 
convenient to you which can easily custom-fabri- 
cate Colorlith sections to your needs. For names 
and addresses, plus Colorlith specifica- 
tion and maintenance data, contact 
your J-M representative, or 
write direct. 











Colorlith comes in 3 
popular decorator colors: 
Cameo Brown, Surf Green, 
and Charcoal Gray.* 





Shower stalls present a new application. 
Large sheets reduce number of joints. Ma- 
terial is strong, rigid —can’t rust or deterio- 
rate with prolonged exposure to moisture. 


Johns-Manville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario 


JOHNS-MANVILLE JM) 


OVER 100 YEARS OF QUALITY PRODUCTS...1858-1958 
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7 ways to satisfy a scienti fic currosity 
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Illustration: ‘ 
Bohr’s Radium 

Atom—Described 

and reproduced 

(11" x 14") in 

Scientists’ Choice 





SCIENTISTS’ CHOICE 


Edited by HUMAN FRONTIERS IN SCIENCE THE EARTH AND ITS 
a. M. kee » POTENTIALITIES Edited by Edward Hutchings, Jr. ATMOSPHERE 

Vv ectacular oto- Pa fe e . 
phn Dg scientific shea by Gardner Murphy Linus Pauling, J. Robert Oppenheimer, Fred Edited by D. R. Bates 


mena visible only to such 
“eyes” as the electron micro- 
scope, telescope and X-ray 
— chosen for their beauty 
and significance by 14 emi- 
nent scientists. Portfolio in- 
cludes descriptions of each 
photograph by the scientists 
who chose it, and 32-page 
booklet, Using Your Camera 


In this major work, the dis- 
tinguished psychologist and 
scholar views man as a still- 
developing organism and 
considers the ways in which 
— physically, intellectually 
and socially — he may yet 
achieve the fullest develop- 
ment of his vast inner po- 
tentialities. $6.00 


Hoyle, Sir Charles Darwin, George Beadle, 
Harrison Brown and other leaders of scien- 
tific research explore and explain the ever- 
widening horizons of contemporary science 
— radiation, the origins of life, growth and 
reproduction of viruses, structure of living 
matter and other subjects. $6.00 


“This is a stimulating, even 
exciting book, summarizing 
recent additions to the 
rapidly growing body of 
knowledge about the physics 
of our planet.” Science Mag- 
azine jo 


MOMENTS OF DISCOVERY 


Edited by George Schwartz and Philip W. Bishop 
Introduction by Linus Pauling. A two-volume 
panorama of the decisive moments in scientific 
discovery over a period of twenty-five hundred 
years — from the law of the lever to the anatomy 
P-17 and behavior of the atom — told in the words of 
83 scientists who actually made the discoveries. 
Regularly $15.00; until Christmas only, $11.95. 


in Science. $4.95 











Through your bookseller, or order direct from 
Basic Books, Publishers 
59 Fourth Avenue, New York 3, N. Y. 


Please send me the books checked below for free examination. Within 7 days 
I will send you full payment, plus postage, or 1 will return them and owe nothing. 


0 Scientists’ Choice, $4.95 (0 The Evolution of Genetic Systems, $5.50 





THE EVOLUTION NATURAL MAGICK 


tion. C) Human Potentialities, $6.00 (CO Moments of Discovery, $11.95 won by Giambattista Della Porta 
Ma- O) The Earth & Its Atmosphere, $6.00 [] Frontiers in Science, $6.00 by C. D. Darlingt “A window into another world 
( Natural Magick, $8.50 ise Soap ts sp . ..- With an immensely read- 
erio- Newly revised, en- able mixture of learning, ac- 
ture. larged edition brings counts of experiments, and 
is 0s CASEUEN Cant G ene PRRREC TCT ENTERS S Gs v dieses Cosme an saccousnacubete up-to-date this mod- credulity, it ranges over almost 
ern scientific classic every subject from optics, 
— a stimulating and metallurgy, animal breeding and 
UNG x 's\¢'Cinlaiy A0018:0.4 350.4 RAREMECIE ST Oe MUUMIRO CEU Ss ds acs vecceccenbuusceUeneeN authoritative analysis alchemy to cooking, invisible 
of the interaction be- writing and ‘How to adorn 
MDs ccouwetcusvenbausl ChueCeeeeee eases Zone..... PES ee eee Women and make them Beauti- 


tween evolution and 
5.50 


physics. ful’ Alistair C. Crombie $8.50 


i= 9: Gy femme -fele) @—e ou - vary )4-5- 
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oO SAVE POSTAGE! Check here if you are enclosing payment now and we 
will pay postage. Same return privilege guaranteed. 
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LINOLENATE 


<—— 36 MINUTES 


$ 


... with the P-H Model 154-C Vapor Fractometer 


Do you use fatty acids in your product or process? 

If so, you know the importance of determining their 
composition by their analysis as methyl esters. And 
gas chromatography has proven to be the quickest and 
most accurate analytical tool for the separation and 
identification of C,,s. 

The fractogram shown above, run by the Perkin- 
Elmer® Model 154-C Vapor Fractometer—at 190°C and 
80 psi—utilized a P-E “P” column. Note how well the 
C,, peaks are resolved. 

At Perkin-Elmer, we strive to provide the finest 
analytical instrumentation—the maximum ability to 
perform gas chromatographic separations—at a price 


within the reach of every laboratory. Our continuing 
engineering program is directed actively to this end. 

For more product information and four technical 
reprints* on gas chromatography, write us at 910 Main 
Avenue, Norwalk, Connecticut. 


* Hausdorff, H. H. and Brenner, N., ‘Gas Chromatography—Powerful New Tool 
for Chemical Analysis.'’ Oil and Gas Journal, editions of June 30, July 14, July 21 
and August 4, 1958. 


Brenner, N., O'Brien, L., and Coates, V. J., ‘‘Analytical Applications of a Triple 
Stage Gas Chromatographic Instrument.’ Paper presented at the Pittsburgh Con- 
ference on Analytical Chemistry and Applied Spectroscopy, March 6, 1958. 

Norem, S. D., *‘A Combustion Device for Use in Conjunction with Chromatographic 
Columns.'' Gas Chromatogrophy, Academic Press, Inc., New York, N. Y., 

pp. 191-194, 


Golay, M. J. E., ‘Vapor Phase Chromatography and the Telegrapher's Equation.” 
Analytical Chemistry, 29, 6, June, 1957, pp. 928-932. 


IN S TRU ME NOT OY US ee 


Perkin-Elmer Gyno. 


NORWALK, CONNECTICUT, U.S.A. 
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CONTAMINATION 


a problem? 


Specify a 


NORTON NORBIDE' 


Mortar and Pestle 


NORBIDE mortars and pestles are available in several types and 
sizes, And their extreme hardness, and compressive strength of 
414,000 psi, mean indefinitely long service life — with refinishing to 
original surface condition easily obtainable, if ever required. For 
special nuclear applications where boron-free mortars are required — 


titanium carbide sets are available. 


If you are reducing any powdered hard 
solids to finer particle size, and if product 
purity and freedom from contamination 
are vital — you need the best tools avail- 
able for the job. These new Norton mor- 
tars and pestles — made of boron carbide 
— the hardest molded material commer- 
cially available — are the answer. 


Compare these Knoop Hardness Values 
for Various Mortar Materials 


DEMON, Gv vscecceduscavendcs aameetonse cee 200-400 
MINERS eds bids cwccddaddescshacnusseetatcenbtadas 0 
CNUs Vi nace CAs binn se nds secdpuaeyecar ews 600-800 
Tool steel, Rockwell C60.5..........cccceceeeeceuees 740 
MME Nav ask ortcseskslecteed. seceydtas Cuaeenee 1200 
RENEE ORUUIOS 6.6066 vase sasedcqcaceubinnes 1400-1800 
PMI, OXIDE CA dou 6occesensivendustaencs Solealen 2000 
NORBIDE Boron Carbide.............. cece ee eeee 2800 









The hot-press molding of NORBIDE 
shapes results in exceptionally high den- 
sity and close control of structure and 
composition. Spectroscopic examinations 
of even the hardest materials ground with 
NORBIDE mortars and pestles show free- 
dom from contamination and pick-up. 

Why not make your own analysis of 
how the many advantages of NORBIDE 
mortars and pestles can protect and im- 
prove your own processing and research? 
For complete information, contact your 
local laboratory supply house or write to 
NORTON ComPANY, New Products De- 
partment, 79 New Bond St., Worcester 6, 
Massachusetts. 


Other NoRBIDE applications—extreme 
hardness (next to diamond) and density 
are major reasons why NORBIDE boron 
carbide has already proved valuable for 
such applications as gage rings and 
blanks, seal rings, blast nozzles, ete. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 





WNORTONF 


NEW PRODUCTS 





Making better products ...to make your products better 
NORTON PRODUCTS Abrasi:.s + Grinding Wheels * Grinding Machines + Refractories + Electrochemicals - BEHR-MANNING DIVISION Coated Abrasives ° Sharpening Stones + Pressure-Sensitive Tapes 
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Doub ‘onochromator gives IR-4 superior resolution for infrared analyses. 


Because of this unique Double-Monochromator the IR-4 provides greater dispersion and greater energy 


than any instrument of its class. That means superior resolution for all infrared analyses: maximum 
resolution for fine molecular structure studies at slow scanning speeds...normal resolution for routine 
analyses at fast speeds. Photometric accuracy is unsurpassed. And, regardless of optics used, stray light 
effects are negligible. % In addition, the IR-4 offers these outstanding features: wide variety of scanning 
speeds...choice of wave length scale expansions and chart abscissa presentations...repetitive scan. 
There is a complete line of accessories including: CsBr and other prism interchanges, infinitely vari- 
able %T scale expansion, auxiliary slave recorder, micro cells and large volume cells for liquid, gas, 
and solid samples. % For complete information on the many analytical benefits to be gained from the 


Double-Monochromator IR-4,write today for Data File L-51-38. Beckman’ 


Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, Fullerton, California 


It’s a Fact: The Beckman 15A Infrared Analyzer, due to its sensitivity and rapid response, can detect the photosynthesis of 
a leaf exposed to a one-second flash of light — equal to the production of less than one-billionth pound of sugar. 











alifornia 
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THE NEW 


MEDICAL & LABORATORY 


MICROSCOPE Ss rm 


Leitz sets a new standard in introducing this 
general purpose microscope for student and 
laboratory use. The SM model embodies the 
advances of design and craftsmanship that only 






100 years of microscope experience can provide. 
It combines solid construction and operational 
ease with true accuracy and precision. The 
Leitz MEDICAL & LABORATORY MICROSCOPE SM 
is the ideal microscope for the laboratory. 
Among its outstanding features are: 





* Famous Leitz ball-bearing, single knob, dual 
focusing control, combines fine and coarse 
focusing 

¢ Handsome design, solid and dependable 
construction 

* Flat-surfaced stand of corrosion-resistant light 
alloy 

¢ May be used turned away from observer for 
easy accessibility to slide 

 Instant-locking device changes tubes (inclined 
or straight monocular or binocular) in a one-step 
operation 


A TYPICAL COMBINATION OF ACCESSORIES 


MEDICAL & LABORATORY MICROSCOPE SM, with 
inclined monocular tube, mechanical stage; two-lens 
condenser with swing-out upper element and iris 
diaphragm; quadruple nosepiece; mirror and fork; 
carrying case. With optical outfit consisting of 
achromats 3.5x, 10x, 45x, and 100x—oil 6x and 
3. Aaa ai $407.50 


¢ Variety of object stages to choose from 

¢ Removable mirror interchanges with attach- 
able illuminators 

¢ Retractable spring-loaded mounts on high- 
powered objectives provide positive protection 
against damage to slide or front lens. 


E. Leitz, Inc., Dept. SC-12 
468 Fourth Avenue, New York 16, N.Y. 
Please send me additional information on I 
the SM Microscope 

| | 


l NAME______ 


Br ny eu ee 
I 





] street 


CITY ....._.__ ZONE __ S TATE_........ I 


came ease meee cee aoe ce ae es os eee ce es sd 


21357 


E.LEITZ, IiNc., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 


Distetbuwtors of the 


worid-famous 


pregucts ef 


Ernst Leitz G.m.b.H.,Wetzlar, Germany—Ernst Leitz Canada Ltd. 


LEICA CAMERAS > LENSES 


MICROSCOPES - BINOCULARS 








GME-LARDY 
WARBURG 
APPARATUS 


The original circular model 
— proven reliability in 
many years of operation 


AMPLITUDE AND RATE 
CONTINUOUSLY VARIABLE 


— 


Quiet Operation 


Versatility — Manometer holders are available for a 
wide variety of glassware — standard, double capillary, 
McGilvery, Summerson, ete. 


Convenience — Manometer holders rotate 180° for 
easy preparation on apparatus. Circular gassing mani- 
fold is available for placing on the center casting of 
apparatus; the manifold can rotate with the mano- 
meters as it receives its gas through the bearing. These 
two factors obviate the need for a separate mano- 
meter stand. 


Accurate Temperature Control — Provided by 
means of an electronic relay actuated by a hermeti- 
cally sealed thermoregulator. Accuracy of control is 
better than +.02° Centigrade. 


Manometers easily read while flasks are in 
motion — Pivotal shaking on an axis between the 
manometer arms provides maximum motion of the flask 
and minimum movement of the manometers. 


Manometers stop individually — Lifting the mano- 
meter holder disengages it from the drive pin and 


lowering re-engages it — both easily done while shak- 


ing is in progress. 





MEDICAL ELECTRONICS 
Middleton, Wisconsin 
On Madison’s West Beltline Highway 
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MODEL WB-4 
Accommodates 14 manometers 
20’ diameter 
Temperature range ambient 


to . 
(Refrigerated model available) 

















MODEL RWB-3 
Refrigerated model — Accommodates 
8 manometers — 26” x 26” 


Operates from 0° C. to 50° C. 
(Non-refrigerated model available) 


Apparatus accommodating 20 manometers available 
on special order. Send for complete glassware list. 


MMMM 


SCIENCE, VOL. 128 





5 DEC 








Vu 


OL. 128 


VG BRB 

















CENTRIFUGES AND 
LABORATORY Servall $S-3 Pushbutton 
INSTRUMENTS to Tr oe ae 

Known throughout the world 
for accuracy and reliability 











Servall Type SP x 
Medium Centrifuge 
5,000 rpm—3,440 x G 

















The Servall SS-1 Superspeed Centrifuge* with the conventional 
batch-type rotor may be adapted for the Servall “Szent-Gyorgyi & 
Blum” Continuous Flow System*. This System allows collection of 
small amounts of precipitate from large volumes of sample, continu- Servall Superspeed 
ously, in 8, 4, or 2 tubes, or even 1 tube, at flow rates of up to 400 Refrigerated Centrifuge 
ml per minute. This is only one of the many laboratory centrifuge 16,000 rpm—32,700 x G 
developments pioneered and perfected by Servall. 





WRITE FOR FULLY ILLUSTRATED GENERAL CATALOG AND PRICE LISTS: 
BULLETIN Sc-12c 





Other Servall Instruments: Enclosed Superspeed Centrifuges; Hori- 


zontal*, Virus, Angle Rotors; Pipettes; High-Speed Homogenizers; 
Tubes and Accessories. 


An independent company: not connected with any other centrifuge manufacturer 
(Established 1934) 








The world’s largest oF ng S ll “P. BI “ 
hwa S. I/ | yf manufacturer of ve ’ orter-Blum 
7 orva 9 me. Superspeed Centrifuges /  Ultra-Microtome* 
~) NORWALK + CONNECTICUT — 1/40 to 1/2 Micron 





*Patented: U.S. & Foreign 
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NOW... sensitivity up to 1 cm deflection /0.1 mm Hg 


in SANBORN PRESSURE TRANSDUCERS 


FOR USE IN CARDIAC CATHETERIZATION 





— STUDY OF CIRCULATORY, GASTRIC, 


ESOPHAGEAL, SPINAL PRESSURES — PLETHYSMOGRAPHY — RESPIRATION 





*Available in Models 267A (single-ended — measures pressure 
against atmospheric pressure) ond 267B (differential — meas- 
ures pressure differences of liquids, gases or one of each), for 





use with Sanborn Carrier Preamplifiers; and Models 467A 
(single-ended) ond 467B (differential) for use with Sanborn 
Strain Gage Amplifiers. 





Nominal Working Volume 

Series Sensitivity Range Displacement 

267* 1 cm deflection | —100 to +400 .05 mm3/100 
per mm Hg mm Hg mm Hg 

268** | 1 cm deflection —40 to +40 0.5 mm3/100 
per 0.1 mm Hg mm Hg mm Hg 














**Available in Models 268A (single-ended, as above) and 268B 
(differential, as above) for use with Sanborn Carrier Preampli- 
fiers. For use with Sanborn Strain Gage Amplifiers, an adapter 
(Model 267-400) is required. 








Sanborn pressure transducers — compact, 
accurate units — are now available with 
much greater sensitivity. The new 268 series 
offers 10 times the sensitivity available in the 
267 series as shown in the abbreviated table. 


The durable, non-corrosive Monel case is 
not affected by normal saline, alcohol or 
other solutions normally used in physiologi- 
cal measurements and chemical sterilization 
. .. during flushing the liquid flow sweeps the 
entire pressure chamber, completely remov- 


SAN BORM™N 


ing all bubbles . . . connectors are standard 
luer female type to which standard needle or 
catheter fittings may be attached ... they can 
be supported by a ring clamp or similar de- 
vice close to the patient or subject being 
tested since the body size of these small pres- 
sure pickups is only 1%,” x 14” x 1”. 


Write for new Sanborn catalog, 
with complete information on 
these transducers and other in- 
struments for Biophysical Re- 
search, 





COMPANY 


MEDICAL DIVISION 175 Wyman Street, Waltham 54, Massachusetts 
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One method of producing free radicals is by flowing gases through a high-frequency 
electric discharge. The radicals are pumped into the Dewar flask and frozen solid. 














New design for free-radical production 


RAYTHEON'S 800-WATT POWER GENERATOR ON 
F.C.C.-ALLOCATED FREQUENCY, 2,450 Mc 








y 


eT ee 


A completely packaged unit, the PGM-100 
Microwave Power Generator is designed to fill 
laboratory and industrial requirements for 
high-power breakdown of gaseous molecules 
and excitation of electrodeless light sources. 


Adjustable from 250 to 800 watts, this fixed- 
frequency, air-cooled generator supports dis- 
charges at higher pressures than previous units. 


The unit’s high power suggests its use in pro- 
ducing greater yields of excited free radicals, as 
well as atoms at advanced levels of ionization. 


If you are now at work in atomic or molecular 
research, or in precision optical measurements, 
we will be glad to discuss your projects and 
your needs with you. For further information, 
simply fill out and mail in the coupon. 








SPECIFICATIONS: 





Power Output:..... .....800 watts (average); Standard 

JAN waveguide RG 104/U 

Frequency:................. 2,450 Mc + 25 Mc 

Power Input:.............. 230/115V + 10%; 3 wire 60 
cycles; single phase, 20 amps. 


Power Adjustment:....250 to 800 watts 








Raytheon Manufacturing Company 
Commercial Equipment Division—Power Generator Dept. 
Waltham 54, Massachusetts 


Please send the following Power Generator material: 


OO Article reprint, “Frozen Free Radicals,” 
Scientific American, March, 1957 














‘ é (0 Complete specification sheet 
Maximum VSWR. ..... 4/1 (Mismatched loads) 
lca Name 
Address_ 
Excellence in Electronics 
City. Zone._State___— 
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TIME, LIFE and MAN 
The Fossil Record 

By Ruben Arthur Stirton, University of California, Berke- 
ley. This comprehensive treatment brings the whole field 
of paleontology into focus. It outlines methods and prin- 
ciples, and includes a condensed classification of plants and 
animals, the sequence of life and environments, and special 
lectures on selected subjects such as dinosaurs, horses, am- 
monites, birds, and man. The history of paleontology is 
detailed, and attention is directed to historical incidents 
throughout the text. Coming early in 1959. Approx. 572 
pages. Prob. $9.00. 


PHYSIOLOGY of FUNGI 


By Vincent W. Cochrane, Wesleyan University. The 
first modern treatment of the subject which is both inclu- 
sive and critical, this book treats the fungi on a compara- 
tive basis with other organisms and applies general bio- 
logical concepts to the group. The author states and defends 
a point of view on all controversial matters on which there 
is evidence. Extensive bibliographies list sources where 
the reader may find the most recent literature and develop- 
ments in the field and thereby formulate his own opinions 
on theories and methods. 1958. 524 pages. $9.75. 


ORGANIC SEQUESTERING AGENTS 


A Discussion of the Chemical Behavior and 
Applications of Metal Chelate Compounds 
in Aqueous Systems 
By Stanley Chaberek, Dow Chemical Company, and 
Arthur E. Martell, Clark University. This book stresses 
two important areas of coordination compounds that have 
not been adequately treated in previous works. It offers a 
clear, straightforward discussion of the principles govern- 
ing the interaction of metal ions with aqueous complexing 
and chelating agents. It also provides a comprehensive sum- 
mary of the many applications of chelating agents and metal 
chelates. Coming early in 1959. Approx. 596 pages. Prob. 
$18.50. 


HANDBOOK of 
CHEMICAL MICROSCOPY 


Volume I, Third Edition 
Principles and Use of Microscopes and Accessories; 

Physical Methods for the Study 

of Chemical Problems 
By the late Emile Monnin Chamot; and Clyde Walter 

Mason, both of Cornell University. This edition includes 
new material on electron microscopy, particle size, colloids, 
and aggregates—plus a new polarization color chart. As 
before, the authors emphasize basic principles of instru- 
ments and methods with educational experiments, rather 
than routine manipulative directions. 1958. 502 pages. 
$14.00. 


PLANNING of EXPERIMENTS 


By D. R. Cox, University of London. This book ex- 
amines the ideas underlying modern work on the statisti- 
cal aspects of experimental design, avoiding statistical and 
mathematical technicalities. The author describes general 
concepts and such key designs as randomized blocks and 
Latin squares. He deals also with more advanced subjects 
such as incomplete block designs and fractional replications. 
One of the Wiley Publications in Statistics, W. A. Shew- 
hart and S. S. Wilks, Editors. 1598. 308 pages. $7.50. 


CHEMICAL TRANSFORMATIONS 
by MICROORGANISMS 


By Frank H. Stodola, Agricultural Research Service. This 
book is based on the second series of E. R. Squibb Lectures 
on Chemistry of Microbial Products at the Institute of 
Microbiology, Rutgers University. It provides a centralized 
source of information on three main types of research in 
microbial chemistry—the chemical composition of micro- 
organisms; the organic type of reactions they carry out; 
and their synthetic powers. 1958. 134 pages. $4.25. 


SYMPOSIUM on PROTEIN STRUCTURE 


Edited by Albert Neuberger, St. Mary’s Hospital Medical 
School, London. Based on a symposium sponsored by the 
Protein Commission of the Section of Biological Chemistry 
of the INTERNATIONAL UNION of PURE and AP- 
PLIED CHEMISTRY, this collection of papers represents 
a general survey of protein chemistry. 1958. 351 pages. 
87:79 


The ECOLOGY of INVASIONS 
by ANIMALS and PLANTS 


By Charles S. Elton, Oxford University. This book dis- 
cusses the invasion of continents, islands and seas by 
plants and animals and their microscopic parasites. 1958. 
181 pages. $5.25. 


The SCIENCE of PHOTOGRAPHY 


By H. Baines, Kodak Ltd., London. Provides an authori- 
tative and comprehensive survey of both the processes and 
materials used in modern photography. 1958. 319 pages. 
$7.50. 


Send for examination copies. 


JOHN WILEY & SONS, Inc. 
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BASIC PHYSICS of 
ATOMS and MOLECULES 


By U. Fano and L. Fano, both of the National Bureau 
of Standards. Requiring only a general background knowl- 
edge, this book offers a systematic treatise on quantum 
physics. Ideas and laws are first developed through induc- 
tive analysis of experiments and only then formulated in 
terms of mathematical symbols, equations, and calculations. 
The authors present a qualitative picture of the properties 
of atoms rather than a discussion of methods of calculating 
solutions to quantum mechanical problems. Coming early 
in 1959. Approx. 448 pages. Prob. $10.50. 


BIOPHYSICAL SCIENCE 


Edited by J. L. Oncley, Harvard Medical School. Based 
on a symposium sponsored by the Biophysical Chemistry 
Study Section of the National Institute of Health. In press. 


ENVIRONMENTAL CONSERVATION 


By Raymond F. Dasmann, Humboldt State College. Pre- 
sents an ecological approach to conservation of natural re- 
sources, including the land and water of the earth; the liv- 
ing resources which they produce, and the populations 
dependent upon them. The author emphasizes the need for 
conservation of complete environments rather than conser- 
vation of isolated resources. Coming early in 1959. Approx. 
324 pages. Prob. $6.50. 


RESEARCH in GEOCHEMISTRY 


Edited by Philip H. Abelson, Carnegie Institution of 
Washington. This book presents a’ centralized source of 
information on geochemistry, including fields in which no 
current research is being carried out. The contributors to 
the volume are all active in the particular field involved 
and each chapter represents an area in which new and im- 
portant research is now in progress. Coming early in 1959. 
In Press. 


VECTOR SPACE 


By Martin Buerger, Massachusetts Institute of Technol- 
ogy. Represents the first study to employ the vector ap- 
proach to the solutions of the phase problem. Coming early 
in 1959. In Press. 





PHYSICAL LAWS and EFFECTS 


By C. F. Hix, Jr., and R. P. Alley, both of the Gen- 
eral Electric Company. Provides a convenient compilation 
of both familiar and unfamiliar laws and effects. 1958. 
291 pages. Prob. $8.75. 


MODERN SCIENCE 
and the HUMAN FERTILITY PROBLEM 


By Richard L. Meier, University of Michigan. Examines 
the economic and social implications of the physiological 
control of conception. It proposes a method for: assessing 
these implications in the light of newest scientific discov- 


eries. Coming early in 1959. Approx. 270 pages. Prob. 
$¥DF. 


COMPARATIVE ANATOMY 


By William Montagna, Brown University. This short 
volume is designed to provide a basic understanding of 
the major principles of comparative anatomy and organo- 
genesis. Coming early in 1959. Approx. 384 pages. Prob. 
$6.00. 


IMMUNITY and VIRUS INFECTION 


Edited by V. A. Najjar, Vanderbilt University School 
of Medicine. Based on a symposium held at Vanderbilt 
University, this book combines both clinical and_ basic 
aspects of immunology and virology. Coming early in 
1959. In Press. 


Four new Methuen Monographs 


BIOLOGICAL LABORATORY DATA 


By L. J. Hale, University of Edinburgh. In press. 


HISTOCHEMICAL TECHNIQUE 


By W. G. Bruce Casselman, University of Canada. In 
press. 


CLASSICAL MECHANICS 


By J. W. Leech, University of London. In press. 


GENERAL CIRCUIT THEORY 


By Gordon Newstead, University of Tasmania. In press. 


Send for examination copies. 


440 Fourth Ave., New York 16, N.Y. 
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How many drops make a difference? 


When drops do make a big difference 
—in accurate compounding or analytical work 
—you can be confident of the accuracy of 
your Pyrex brand volumetric ware. That 
large “A” mark tells you its volumetric ac- 
curacy meets or surpasses the rigid require- 
ments of the National Bureau of Standards. 

They’re designed to speed your accurate 
work. Capacity marks and large, block-style 
inscriptions are easily and quickly read. 

By standardizing on PyREX volumetrics 
your work goes smoother. Costs less, too, 
because you don’t duplicate types of ware 





for jobs of varying accuracy. More than 
accurate enough for fine work, you'll find 
PyREX ware plenty rugged for every day use. 

Next time you order volumetric ware, 
specify PyREX brand. You'll get all of the 
accuracy, the chemical resistance, and the 
mechanical strength you’ve come to expect 
of labware bearing the circular Pyrex trade- 
mark. Ask your Laboratory Supply Dealer 
or write us at Corning, N. Y. 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 


PYREX laboratory ware... the tested tool of modern research 








. 
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CARL 
LEDS 


Made in West Germany 








The trade-mark that has become a 


SYMBOL OF 
HIGH QUALITY 


Look for it when selecting scientific instruments 


A few outstanding instruments embodying 
the traditions of this trade-mark: 


UNIVERSAL CAMERA MICROSCOPE “ULTRAPHOT II” 


with automatic exposure-setting device 


PHOTO-MICROSCOPE with automatic exposure-setting device 


LABORATORY MICROSCOPE “GF” 
STEREO MICROSCOPE 
PHASE-CONTRAST EQUIPMENT 
FLUORESCENCE EQUIPMENT 
ABBE REFRACTOMETER 

HAND SPECTROSCOPES 


ROUTINE MICROSCOPE “KF” 
INVERTED MICROSCOPE 
DARK-FIELD EQUIPMENT 
MICRO-PROJECTION EQUIPMENT 
HAND REFRACTOMETER 
POLARIMETERS 





IL. 128 


Write for free, detailed specifications 
on equipment of interest to you. 


CARL ZEISS,ING. << 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 
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i ERA IS HERE! SEE THE SATELLITES . . . MOON ROCKETS! 


> AB, AMAZING TELESCOPE BUYS 


for. 


‘ xMAS 
* AND OTHER OPTICAL BARGAINS GIFTS! 
PORTABLE JR. PLANETARIUM | fl , 1 ASTRONOMICAL TELESCOPE 


MT. PALOMAR TYPE ONLY 
UP TO 270 POWER $7 450 


| EXCELLENT 








Battery Operated *p 





Ideal for poem a. — 2 rage A REAL REFLECTOR TELESCOPE 

nterest in the “ a) i) ° : ° 
seu’. Operon on dry cell. batteries % Complete with Equatorial Mount, Tripod COMPLETE 
if: with bright or medium light intensity. With this scope you can see the craters on the moon, rings of Saturn, double 
en “Projects over 60 constellations on ceiling stars, or a newspaper headline at a mile! Mirror guaranteed to give theoreti- 
all of any darkened room. Complete with flashlight cal limit of resolution. 6X Finder. Rack and pin focusing, removable mirror 
siti (batte ies “ineluded) —giant instruction sheet with mount, real equatorial mounting—only one adjustment follows stars! Alumi- 
Peoan i elation “Chart num tube—takes standard eyepieces. You get 40X Kellner, 4%” F.L. eyepiece, 
Sle A inceraiabaaa : one Barlow lens to give you up to 270 Power. F/11 mirror corrected to better 

Stock No. 70,165-W .........ceeeees $9.95 Postpaid than 14” .wavelength. 

PLANETARIUM—tor operation on house current we BS EAI eee ic $74.56 f.o.b. Barrington, N.J. 






Stock No. 70,040-W .........eeeee- $19.95 Postpaid 






See the Stars, Moon, Planets Close Up! 






ASSEMBLED 
50-150-300 POWER MICROSCOPE . AND ASTRONOMICAL REFLECTING TELESCOPE 
Amazing Value—Equal of a $75.00 instru- 60 to 160 Power—An Unusual Buy! 
ment! 3 Achromatic Objective Lenses on READY TO USE! 


Famous Mt. Palomar Type 

You'll see the Rings of Saturn, the fascinating planet Mars, huge 
craters on the Moon, Star Clusters, Moons of Jupiter in detail. Galax- 
ies! Equatorial mount with lock on both axes. Aluminized and over- 
coated 3” diameter high-speed f/10 mirror. Telescope comes equipped 
with a 60X eyepiece and a mounted Barlew Lens, giving you 60 te ; 
y : P , : 4 160 power. An Optical Finder Telescope, always so essential, is alse 
poste Be para casera Photographers! ‘This te an ‘actuAl photograph included. Sturdy, hardwood, portable tripod. 

’ Threaded for easy attachment on of the moon taken through our Astronomical Free with scope: Valuable STAR CHART and 272 page ‘‘Astronomy Book.” 
above microse ‘ope. Achromatic lenses for fine Telescope by a 17-year student. Stee He. TEI o o.ce vcsictie sie vceweesccss $29.95 Postpaid 


Se eartrteal SALE! Terrific WAR SURPLUS BARGAIN! Made by B & L and E. K. 
» AERIAL CAMERA LENSES| 7'.<2"32:3 


rected, cemented achromatic lenses in the 
objectives give you far surperior results to 
the single lenses found in the microscopes 
selling in this range. Results are worth the 
difference! Fine rack and pinion focusing. 


: | Revolving Turret! Imported! The color-cor- 











TAKE PHOTOS of the MOON 
Through Your Telescope with 
EDMUN 














HOLDER 24” F.L. £/6, in 23” Long Lens Cone Used; $59.50 New 

' CAMERA Mounted in beautiful brass cells, lenses are 4” dia, precision 4-element type, Aere 

5 for TELESCOPES eared and Aero _— Housed in cone—10” focal plane beyond cone and permits 
a a mar building on a film holder, eyepiece, etc. Lenses easily removed for other uses. Dia- 

ee stake peneeeet > a ae a phragm is included—adjusts by flexible rod (easily extended) from £/6 to £/22. 

take 2 pelle of ‘han or terrestrial telephoto shots Opens approx. 1” to 344”. Lens and cone—wt. 25 Ibs. Sturdy carrying trunk—wt. 


26 Ibs. 
USES: 1. For use as long range, Big Bertha Telephoto lens. 2. For Richest field 
(wide field, low power) telescope. 3. As Opaque Projector lens. 4. For use 


of distant objects. White metal projection screen permits 
you to see the sun spots! Includes brackets, 28%” rod, 


projection screen, screws, directions, in Operation ‘‘Phototrack’’ (photographing Artificial Satellites) 
Order Stock No. 70,162-W ...........- $9.95 Postpald Order Stock No. 85,059-W 24”, used. Price $39.50 f.0.b. Utah 
(Send Check or M.0.—Money-Back Guarantee) Order Stock No. 85,060-W 24”, new. Price $59.50 f.o.b. Utah 


eA aE na eee 


American Made — 
Over 50% Saving 
STEREO MICROSCOPE 


Years in development. Equals $300 to 





ERECT IMAGE LOW 


CLOSE T! 
wie POWER MICROSCOPE 


$400 instrument. Precision American MECHANICAL 5X 10X 20X 
made. Used for checking, inspecting, 
soa aa work. Up to 3” work- DRAWING SET ? ’ 





$80.00 Value — Only $19.95 


Extremely sturdy with rack and piniea 
focusing, color corrected optics, turnable 


ing distance. Clear, sharp, erect Regular Price $18.00. 
image. Wide, 3 dimensional field. 2 Our Price Only $6.00 Pstpd. 
sets of objectives on rotating turret. 





23X and 40X. 10 Day Free Trial. American mfr. couldn’t compete with foreign imports— canna * microscope body for inclined viewing, three 
Stock No. 85,056-W ..... $99.50 | thus you get a terrific bargain, even far below import different powers, long working distance un- 
f.o.b. Barrington, N.J. prices, 10 handsome pieces in velvet-lined case. Nickel fod objectives, Foor re ~ relief for easy viewing. — 
> : iis _ plated brass—precision American-made. We guarantee rom war surplus optical instrument so that you actual 
ue isk down to on ote Gee, aoe a — you'll be satisfied or money refunded. get $80.00 of value. Weighs 4 lbs., 13” high. 10-DAY 
field 6X . y . " FREE TRIAL! Accessory objectives available for powers 
eld at 92 Stock No. 50,200-W ............5, $6.00 Postpald of 15X, 30X, 40X. 
See O.. SOZIGW 4... i cscesesaetenues coeee 9950 Quantity Price: 5 Sets for $5.50 each Postpald " 


10 Sets for $5.00 each Postpaid Stock No. 70,172-W ..........005. $19.95 Postpald 


att CATA lo¢/ be Mire 










‘NEW HAND SPECTROSCOPE 


Never before such low price! 
‘ Only possible because it em- 
4 ploys newly developed replica 
grating film—with 13,400 lines per inch. This grating is 
mounted in aluminum tube 444” long, %” dia., with a 
fixed slit. Excellent for demonstrating spectrum; to see 
spectral lines of gases; for recognizing transmission and 
absorption bands of colored glasses, filters, dyes. Also will 
identify more prominent Fraunhofer Lines. 
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Optics for the Space Era! OPTICAL BUYS 
Optics for the Science Class! 











Stock No. 30,280-W ............ «s+. $2.50 Postpald CaTaioe sey 
papi for this amazing ge ib won't oe 96 — —_ Sor profit 
hundreds of illustrations, charts, diagrams. treasure-house of fut or’ study Wi 

WAR SURPLUS AMERICAN-MADE optical information . . . bargains galore. Scopes for observing Satel- fia = 
lites, Moon, Planets, "Rockets. Optics for classroom, research labs, 
7x50 BINOCULARS experimenters, hobbyists! Instruments for checking, measuring. We 
Big savings! Brand new! Crystal clear 1 you ded f no fluff. Tell you what it is — how it wor iss 
viewing—7 power. Every optical ele- where it's used! 
ment is coated. An excellent night COMPARATORS, MAGNIFIERS, MICROSCOPES 
glass—the size recommended for Countless war surplus bargains — ingenious optical tools from 
satellite viewing. Individual eye fo- foreign lands. Thousands of optical components: Infrared tele- 
cus. Exit pupil 7mm. Approx. field at scopes, microscopes, magnifiers, lenses, prisms, wedges, mirrors, 
1,000 yds. is 376 ft, Carrying case mounts — accessories of all descriptions. Shop the Catalog of 
included. American 7 x'50's nermally cost $195. Our war America’s greatest optical mart. Mail coupon. No obligation. Ne ndmnh vn 


surplus price saves you real money. 


Steck Ne. 1533-W .. only $55.00 pstpd. (Tax Included) WRITE FOR FREE CATALOG ‘“W” 


ORDER BY STOCK NUMBER . .. SEND CHECK OR MONEY ORDER .. . SATISFACTION GUARANTEED! 








EDMUND SCIENTIFIC CO. BARRINGTON, NEW JERSEY 
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Model LRA — Shown set up for 
continuous flow operation 
(Cover normally closed) 


The model LRA is the first automatic refrigerated centrifuge of 
its kind. Like the non-automatic Model LR, it has the newest and 
most efficient refrigeration design ever introduced. By proper 
placement of cutouts, baffles and deflection plates, a smooth 
forced air circulation system is set up. The warm air coming off 
the rotor flows around large surface area cooling coils on the side 
and bottom of the chamber. Upon emergence in the cooled form, 
the air flows onto all portions of the rotor. This system permits 
the cooling of any Lourdes’ rotor from ambient to 0°C within ten 
minutes by spinning at slow speed. Rotor temperatures are easily 
maintained at 0°C and lower during full speed extended runs, 
and as low as —15°C at lesser speeds or for shorter runs. 


By merely throwing a toggle switch, a 1 Hp. motor automa- 
tically accelerates any rotor to a pre-set speed . Lourdes’ electro- 
dynamic push-button braking system provides for smooth rotor 
stopping in a fraction of unbraked stopping time. A time delay 
relay releases the braking action at slow speed and permits the 
rotor to stop naturally without disturbing the sediment. This same 
centrifuge is now available with a % Hp. motor drive (Model 
LRA-1) to provide higher speed and force with the smaller rotors. 


Each centrifuge comes adapted to accommodate the new 
Lourdes’ continuous flow system at no additional cost. The con- 
tinuous flow rotors with polyethylene liners, in addition to ease of 
operation, assembly and disassembly, also offer fast flow rate, 
high speed and force and greater collection capacity than any 
comparable continuous flow centrifuge. New time saving ap- 
plications for these rotors are being discovered daily. 


Every Lourdes’ instrument is guaranteed for a period of one 
year and this guarantee insures customer satisfaction. 


LARGEST MANUFACTURER OF SUPER-SPEED CENTRIFUGES. ESTABLISHED 1944 




































































Super-Speed 


REFRIGERATED 
CENTRIFUGE 


Fully automatic rotor acceleration 
Push button Electro-Dynamic Braking 
(smooth stopping) 

Accommodation for new continuous 
flow system* 

Automatic unbalance Electrical Safety 
trip 

Accommodates new 3 liter capacity 
rotor (10,000 X G) 

All Lourdes’ rotors directly inter- 
changeable 

Unsurpassed refrigeration efficiency * 
Electric tachometer and synchronous 
timer 

Complete safety controls 








+ 4+ + + F F HF 


*Pat. App’d. for 












Write for New General Catalog refer t S-12-8 








Catalog includes: 


© Refrigerated centrifuges* 

@ Non-Refrigerated centrifuges 

@ Automatic Centrifuges 

® Non Automatic centrifuges 

@ Continuous flow centrifuges* 

@ Rotor data 

@ Multimixer—All purpose homogenizer 
® Volumixer—Large capacity homogenizer 














Sole distributor in Canada 
Canadian Laboratory Supplies Ltd. 
also 
Nationwide U.S.A. Dealerships 






LOURDES Instrument Corp. 


53rd STREET & Ist AVENUE BROOKLYN 32, NEW YORK 
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if you use Rats... 


YOUR RESEARCH BEGINS 
IN OUR LABORATORIES 


Robert W. Dawley pioneered the development of the Standard Lab- 
oratory Rat. 


Before 1925 there was no commercial source of standard albino rats 
available to scientists. In that year, he started the production of the 
Dawley strain. 


No outside blood has been added. Every rat in our colony is descended 
from a single hybrid-hooded male, who fortunately was able to transmit 
to his offspring, all of the characteristics required in an experimental rat. 


His best white female offspring was mated back to him. This process 
was continued thru seven successive generations. Thus mathematically 
the last young would be one hundred twenty seven—one hundred twenty 
eighths of this original male. This strain is sufficiently in-bred for uni- 
formity and out-bred enough for versatility. 


SUCH A STRAIN WILL REMAIN TRUE TO TYPE 
ONLY SO LONG AS THE TECHNIQUE OF SELECTION 
WHICH PRODUCED IT IS RIGIDLY MAINTAINED 


No other colony can be expected to maintain this standard, 
even though originally stocked with the Dawley strain of rat. 


Price list upon request. 


SPRAGUE-DAWLEY, Inc. 


BOX 2071, MADISON, WISCONSIN 
SCIENCE, VOL. 128 























This unique combination of large capacity, higher speed and 
lower controlled temperature increases the value of centrifugal 
force as a basic research tool. 


HIGH ‘‘G” HEADS: The 8-place 50 ml head delivers 40,000 x G; 
the 6-place 250 mi head, 26,000 x G. Adapters are available for 
use with smaller tubes. Additional heads and attachments are 
being developed. 


HIGH SPEEDS are obtained by a direct drive, special motor. 
Speeds are set by a stepless autotransformer control. 


TEMPERATURES BETWEEN —20°C and +40°C are kept 
constant within +1°C by a 1 HP refrigeration unit, an 
exclusive fin-coiled evaporator, and a new combination of 
plastic foam and fibre glass insulation. 


USE THE COUPON to get all the facts about this all-new and 
better high-speed refrigerated centrifuge from International . - - 
Your Dependable Source for Centrifugal Force. 


International Cz lets ¢ - 


1219 SOLDI 
ERS F 
IELD ROAD, BOSTON 35, < 


Please rush ¢ 
° omplet s 
Refrigerated Camiliene” prices and delit MASS., STadium 2.7900 


ery s ¢ 6 ‘ x é = 
s i”. 2, e 1 1 H. 
$ 
che lule on Intern. ational’s n u I nN gh Speed 
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Concerning 


Radiation 
Theories 

in Interplanetary 
Space 


Aptly called Pioneer, the terminal stage of 
Able-One’s space probe reached into the fringes 
of the universe to telemeter data that will help 
solve the problems of interplanetary travel. 
Pioneer successfully carried 39.6 pounds of 
Space Technology Laboratories’ developed 
instrumentation for the gathering and 
transmission of data. 


The ion chamber and associated equipment 
provided information concerning the radiation 
intensity in space. This experiment was carried 
on in connection with the Department of Physics, 
State University of lowa. 


In conjunction with the U. S. Air Force Ballistic 
Missile Division, and under the sponsorship of the 
National Aeronautics and Space Administration, 
STL’s explorations and developments in seeking 
energy spectra of the radiation belt are continuing 
at an accelerated pace. Increased knowledge 

in the fields of interplanetary magnetism and the 
distribution of interplanetary matter are being 
sought. Related fields of astrophysics 

provide additional areas in which advanced 
experimentation may be expected to add 
substantially to man’s knowledge 

of the universe. 


These programs at STL open a whole new vista in 
analytical and experimental areas for the 
advanced technical person whose interests 

and experience qualify him for work in the 
following fields: electrodynamics, nuclear 
physics, communication theory, and the design 
and execution of physical experiments in 
interplanetary space. Inquiries are invited. 


Space 
Technology 
Laboratories, Inc. 


P. O. Box 95001, Los Angeles 45, California 
Telephone: OSborne 5-4677 

Mr. Gerald H. Backer of our staff will be 

in attendance at the 125th meeting of the AAAS 
in Washington, D.C., Dec. 26-31, 1958. 
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“You wasted a week of your time, 
Two weeks of technicians’ time, 
Three kilos of diet mixture 


And forty rats. 


Now how much was it you saved by 


not using the purest biochemicals?” 


MORAL: Use CfP or A grade 
biochemicals, they are the purest, 
they are supplied 
by the undersigned. 


CALIFORNIA CORPORATION 
FOR BIOCHEMICAL RESEARCH catalog and other 

: y , = Be “a aids-for-the-Biochemist 
CALL COLLECT ANgelus 3-6741 CABLE: CALBIOCHEM will be mailed on request 
3625 MEDFORD STREET - LOS ANGELES 63, CALIFORNIA 


&. 
ie 
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APPLICATION FOR HOTEL RESERVATIONS 
125th AAAS MEETING 
Washington, D.C., December 26-31, 1958 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in Washington. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Washington and thereby avoid delay and confusion. The experienced Housing Bureau will 
make assignments promptly; a eonfirmation will be sent you in two weeks or less. 

As in any city, single-bedded rooms at minimum rates may become scarce; double rooms for single 
occupancy cost more; for a lower rate, share a twin-bedded room with a colleague. Most hotels will place 
comfortable rollaway beds in rooms or suites at $2.00 to $2.50 per night. Mail your application now to secure your 
first choice of desired accommodations. All requests for reservations must give a definite date and estimated hour 
of arrival, and also probable date of departure. 














AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
Rates for Rooms with Bath 
Hotels with-an asterisk have sessions in their public rooms. For a list of headquarters of each participating society and 
section, see page 151, Science, July 18. 
Hotel Single Double Bed Twin Bed Suite 
*Dupont Plaza $10.00—11.00 $13.00-14.00 $13.00-14.00 $21.00-27.00 
*Sheraton-Park 8.00-12.00 12.00-14.50 11.00—16.00 20.00-60.00 
*Shoreham all 9.00 all 12.00 all 12.00 20.00-50.00 
*Statler all 10.00 all 14.00 all 14.00 24.00-30.00 
*Washington 7.00— 8.00 11.00-12.50 11.00-12.50 24.50-45.00 
*Willard 10.00-12.50 13.00-17.00 14.00-18.00 25.00-35.00 
Roosevelt 7.00-— 9.00 10.00-12.00 18.00—24.00 
Sheraton-Carlton 12.00-17.00 17.00-21.00 
Windsor Park all 9.00 all 14.00 all 14.00 13.00-18.00 
po enn THIS IS YOUR HOUSING RESERVATION COUPON —--—-------——: 
AAAS Housing Bureau 
1616 K Street, N.W. DAGE'GE APOMCREION «oo bisc. cas ohiscve seta s Heke Fae NaS 


Washington 6, D.C. 
Please reserve the following accommodations for the 125th Meeting of the AAAS in Washington, D.C., Dec.: 26-31, 1958: 


TYPE OF ACCOMMODATION DESIRED 


BIO TROOM .4:0:55506 0 new ewes BPCRITER BARE 65 ce wees wee Maximum OEE 6c bs we ee ae 

Double-Bedded Room ........ PDERITOR RACE cece scecces cows Maximum Rate ..........00. INGIHDET SA GATES 6.6.00 coc estc es 
Twin-Bedded Room .........+ DGSITED RAR oes seeds acne Maximum Rate ..........06. 

DIRE ss aiv'nisis be aG a Melee EPESICU ALE od neeeis-e Gees MORK RAC occ ctecevees Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


Cee eee EHH Eee EHH EHH HEHEHE HEHEHE EE EE EEE EH HEHEHE HES EEE HHEHEE HEHEHE HEHEHE HEHEHE HEHEHE EERE HEHEHE HEHEHE HEHEHE HEHEHE EEE 


Ce EE HEHEHE HEHEHE HEHEHE EHH HEHEHE EH HEHEHE EHH HEHE EEE EHH HEHE EEE HEHEHE HEHE EHH HEHEHE EHH HEHEHE EES 


DAE OF ARRIVAL 6 ...cicsiee Veuve tees oais le dieoseners 04.08 DEPARTURE DATE ois. ccatss cel Ue eapedoeneecsewenas 


(These must be indicated—add approximate hour, a.m. or p.m.) 


Ee AO a ear ee I ne Ce eee EIN ee ne ee ee eta: 
(Street) (City and Zone) (State) 


Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS Washington Meeting 
by first class mail — early in December 


The General Program-Directory of the 125th Meeting of the AAAS in Washington, D.C., Dec. 
26-31, 1958, will be available to anyone, at cost, within the first week in December—whether he can 
attend the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 


1. The two-session general symposium, “Moving Frontiers of 1. AAAS officers, staff, committees for 1958. 
Science III: The Structure of Science and Scientific Organ- 
izations Abroad,” arranged by the Committee on AAAS Complete roll of AAAS presidents and their fields. 

Meetings. 


j : 2 ea ; The 279 affiliated organizations. 
2. The six sessions of the Conference on Scientific Communica- oi ik ieee 


tion Problems. 


= pt 


Historical sketch and organization of the Association; 
3. Programs of the 18 AAAS sections (symposia and con- the Constitution and Bylaws. 
tributed papers). 


Ries & 26 Se Publications of the Association. 
4. Programs of the more than 90 participating societies. _ 


5. The Special Sessions: AAAS, Academy Conference, Con- 
ference on Scientific Manpower, National Geographic 
Society, Phi Beta Kappa, Sigma Xi, RESA. 

6. Details of the Sheraton-Park Hotel—center of the Meeting 
—and of the other hotels and session sites. 

7. Titles of the latest foreign and domestic scientific films 
to be shown in the AAAS Science Theatre. 

8. Exhibitors in the 1958 Annual Exposition of Science and 
Industry and descriptions of their exhibits. 11. New and current activities of the AAAS. 


AAAS Awards—including all past winners. 
Membership figures by sections. 


Section committees (Council members) in detail. 


Panny 


Local committees. 


10. Future Meetings of the AAAS through 1962. 


Advance Registration 


Advance registration has these decided advantages: 1)You avoid delay at the Registration Center upon arrival; 2)You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish to 
attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. O Enclosed is $3.00 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


1b. 0 Enclosed is $2.00 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 


Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) 


ee, % % “s iar! OC u ncn prer nS oo Te s/h 
(Please print or typewrite) (Last) (First) (Initial) 


3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


ee ee ee ee ee ee ee | 


4. OFFICE OR HOME ADDRESS 


CR eee ee eee wee ee eee EERE HEE EE HEE EEE HEHEHE HEHEHE EEE EEE EEE EEE SESE SE SEES 


5. YOUR FIELD OF INTEREST 


ee eee ee ee 


Wey CIN Y RGERAMEEN CU MIPUNMEIIE 2 ica Sid'ans-v's slalele vated lelvi ala Uwe Melee ENEs 6680 bee se Ce eeen elec seeeeeegne ee 
(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $3.00 or $2.00 to the 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5,D.C. 
5 DECEMBER 1958 noc 








Important books on SCIENCE 
—PHILOSOPHICAL LIBRARY 





(CU AUTOMATION: Its Purpose and Future by Magnus 
Pyke. How an electronic computer can fulfill the fune- 
tions of a human operator in a factory or an accountant 
in an office. Optimistic about the effects of the new 
revolution, Dr. Pyke reviews what is already being done 
automatically, and discusses the speed with which auto- 
mation is likely to spread here and abroad. Illustrated. 

$10.00 


[] LOOKING AT THE STARS by Michael W. Ovenden. 
Introduces readers to the fascination of astronomy as a 
leisure-time activity, then to the discoveries which have 
been made through the use of radar, radio waves, rockets 
and other scientific inventions. 
Dr. Ovenden also suggests how the reader can constru 
his own telescope. Fifty-seven diagrams. $4. 
[J] THE EXPLORATION OF TIME by R. N. C. Bowen, 
.D., B.Sc. The new techniques and methods used to 
determine the ages of rocks and fossils. The author also 
explores the new ideas and the revolution of thought 
which has taken place as a result of geo-chronological 
work. 40 illustrations. $6.00 


C)SOIL ANIMALS by D. Keith McE. Kevan. An en- 

chanting and highly educational treatise on animal life 

jn our soil. Numerous photographs and other illustrations. 
$1 


TEACHING SCIENCE TO THE ORDINARY PUPIL by 

. Laybourn and C. H. Bailey. The main object of the 
authors in presenting this intensely practical book has 
been to show how every aspect of teaching Science in 
school can be treated experimentally, with the main 
emphasis on practical work by the students themselves. 
$10.00 


(JAETHER AND ELECTRICITY by Sir Edmund Whit- 
taker. The first exhaustive history of the classical and 
modern theories of aether and electricity. Set of two 
volumes. $17.50 


CUTHE AIR by Edgar B. Shieldrop, D.Sc. Man’s con- 
quest of the air—from the earliest attempts to fly (and 
the reasons they failed) to the modern era of stratospheric 
travel and supersonic speeds. Discusses balloons, airships, 
Many novel types of airplanes, and the coming of space 
flight. Beautifully illustrated. $12.00 


(1 DANGER IN THE AIR by Oliver Stewart. A detailed 
study of specific air accidents including causative factors 
and resultant remedial action through research, design 
and engineering. The author is editor of Aeronautics. 
\tlustrated. $6.0 


[] MATHEMATICS FOR THE LAYMAN by T. H. Ward 
Hill. This book will not only increase the reader’s effi- 
ciency with figures, but show how mathematics developed 
over the centuries, through experiment and lucky inspira- 
tion, to become today’s practical, indispensable system. 
\llustrated. $4 


] MATHEMATICAL TABLES AND FORMULAE by F. J, 


Camm. An invaluable compendium of the most frequently 
eonsulted arithmetical, trigonometrical and algebraic 
tables. Also included are interest and conversion tables, 
symbols and laws of physics. $2.75 


“| CONCISE INTERNATIONAL DICTIONARY OF ME- 
CHANICS AND GEOLOGY by S. A. Cooper. An English- 
french-German-Spanish dictionary for the engineer, geol- 
ogist, mechanic and manufacturer engaged in export or 
‘mport trade or traveling in foreign countries. $6.00 


7“) A SHORT DICTIONARY OF MATHEMATICS by C. H. 
MeDowell. A highly practical dictionary for the use, not 
ynly of students, but of everyone who handles figures in 
daily life, explaining all common mathematical terms— 
‘n arithmetic, algebra, geometry and trigonometry. $2.75 


~) THE WORLD AS | SEE IT by Albert Einstein. Profes- 
sor Einstein's first general book, in which he sets forth 
his thoughts on life, on the world about him, and on 
his scientific labors. Charming, witty, shrewd observations 
and intimate revelations. $2.75 


CJ ESSAYS IN SCIENCE by Albert Einstein. An ab- 
oreviated edition of some of the papers of the distin- 
«uished physicist. $2.75 


CL ERNEST RUTHERFORD: ATOM PIONEER by John 
Rowland. A full-length biography of one of the important 
scientists of all time—the man whose revolutionary re- 
searches in atomic physics led to our present mastery of 
the atom for military and peaceful purposes. $4.75 


MAIL THIS COUPON TODAY 


PO ee eee ee: 

| Mail to your favorite bookseller or directly to | 
PHILOSOPHICAL LIBRARY, Publishers | 

| 15 East 40th St., Dept. 12-S-12, New York 16, N.Y. 

| Send books checked. To expedite shipment I enclose | 

| Pemaitance ©... occ cvcvsvestads dasobsva¥es 
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Letters 


International Language 


Some inadequate and inaccurate infor- 
mation concerning Esperanto and Inter- 
lingua seems to have come to Mario Pei 
for inclusion in his book One Language 
for the World and How to Achieve It. 
Alexander Gode’s review of the book in 
Science [128, 194 (1958)] adds a little 
more. 

Pei gives considerable and generally 
favorable attention to Esperanto, but he 
is content with 1952 figures about it. He 
cites the absurd charge that early Es- 
peranto congresses “frequently broke up 
in confusion, with schismatic movements 
arising from them,’ and remarks that 
“the difference between Esperanto and 
its many schismatic descendants may 
be described as trifling, but it is useless 
to deny that they weaken the movement 
for an international language by dis- 
persing the energies of the interlinguists” 
(p. 164). He seems to hold Esperanto 
itself responsible for its would-be reform- 
ers and competitors. 

This is not altogether fair. If the body 
of Esperantists had compromised with 
the individuals or groups seeking to 
modify the language and had accepted 
their changes, however “trifling,” or had 
heeded the advice of bystanders that 
they “get together” with the advocates 
of unlike systems, Esperanto would have 
become as fluid as some of its competi- 
tors and would soon have perished. Its 
“lack of stability” would then have be- 
come an argument for proving any con- 
structed language chimerical and futile. 
The Congress of International Associa- 
tions, which in 1920 endorsed Esperanto 
as a world auxiliary language, had the 
wisdom to recommend that any improve- 
ment in it be deferred until it be adopted 
by the governments (p. 213). Of course 
the emergence of new linguistic systems 
weakened the Esperanto movement and 
lessened the impact of its actual demon- 
stration of the practicability of the auxil- 
iary language idea. The same thing is 
happening today, in the attempt to pro- 
mote the inferior rival’ system Inter- 
lingua. 


Apparently, Pei is quite interested in 


Interlingua, the only interlanguage pro- 
duced by persons hired to do so. Its his- 
tory, as he has it, is like a fairy tale: 
“Almost twenty years ago, a group of 
linguists, heavily financed by a very 
wealthy lady, undertook to construct an 
international language on a truly ‘scien- 
tific’ basis” (p. 171). The facts behind 
the fairy tale are as follows: Mrs. Alice 
Vanderbilt Morris became interested in 
Esperanto as a possible addition to her 
philanthropies. But the idea of forming 
an organization to sponsor impartial ex- 
amination of the whole subject of inter- 





language was presented to her at this 
time. Dropping the thought of Esperanto, 
Mrs. Morris (aided by her husband, 
Dave Hennen Morris) organized an In- 
ternational Auxiliary Language Associa- 
tion (IALA), which was incorporated in 
1924 with an. impressive board of direc- 
tors. Its “Outline of Program” stated 
that its function was “merely to serve as 
a neutral clearing-house for study and 
information,” with “no intention of de- 
veloping or promoting any new lan- 
guage.” 

After about a decade, the IALA 
stopped sponsoring impartial research 
and undertook the creation of a lang- 
guage. It assembled a staff, three di- 
rectors of research being successively 
employed, with some overlapping in dif- 
ferent capacities at one time or another, 
some delay and part-time employment, 
especially in the war years, and some 
time out for preparation of a series of 
foreign-language textbooks. The first di- 
rector was E. Clark Stillman, who left 
in 1942. The second was André Martinet, 
from 1946 to 1948. The third was Alex- 
ander Gode, already on the staff, who 
“assumed full direction of the work” in 
1948 and was responsible for it there- 
after (Interlingua dictionary, Storm Pub- 
lishers, New York, 1951, pp. xiii—xiv). 

The statement Pei imputes to Gode, 
describing Interlingua as “the product 
of the world’s greatest linguistic minds 
over a period of nearly thirty years” (p. 
238), must refer to these three men 
(Stillman, Martinet, Gode); and the 
“period of nearly thirty years” must 
mean the IALA’s life span (1924-1953), 
regardless of the fact that during the first 
decade thereof the [ALA was not pro- 
ducing a language and sponsored very 
few projects or studies having any bear- 
ing on language creation. The statement 
in the IALA circular Practical World 
Language that “work on the dictionary 
was begun at the University of Liverpool 
under Professor William E. Collinson,” 
and the further inaccurate implication to 
the same effect in the foreword to the 
Interlingua dictionary (p. xiii) surprised 
a number of persons, including Collinson 
himself, an active supporter of Esper- 
anto, whose commission executed for the 
IALA may have been the last it offered 
any scholar during its impartial research 
period. 

The “scientific basis” claimed for In- 
terlingua, as in the sentence quoted at 
the beginning of the foregoing para- 
graph, seems exaggerated. Fewer source 
languages than are represented in Es- 
peranto were used in the compilation of 
Interlingua’s vocabulary (actually only 
Italian, Spanish, Portuguese, French, and 
English—its Romance element only). 
The Interlingua dictionary mentions 


adoption of “principles,” such as that 


words considered for acceptance must 
(Continued on page 1452) 
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MODEL PA-2A AMPLISORTER — extremely fast, accurate counting of low 
or high energy pulses. 

Chase-Higinbotham non-overloading linear amplifier . . . Bell Francis 

window amplifier type pulse height. analyzer. 

Resolving time — 0.5 us. Rise time — 0.15 us. 

Gain — 8000 maximum Stability of window — 1% 

in one volt window 

The Analyzer section is available separately as a Model PA-1A Pulse Height 
Analyzer, the Amplifier section as a Model AL-4A Linear Amplifier. 







precision pulse 
height analysis 


MODEL PA-3B AMPLISORTER — provides 3 counting modes 
Excellent for isotope monitoring, x-ray diffraction measurement, back- 
ground reduction, etc. . . . uses the Chase Higinbotham non-overloading 
amplifier circuit along with a wide range differential-integral pulse 
height selector. 

Counting modes: 
(1) Integral — counts all pulses above baseline (0-100 volts) 


(2) Differential, upper limit — counts pulses between lower and upper 
levels (each adjustable 0-100 volts) 
(3) Differential, window — conventional 0-10 volt window mode 
Gain — 8000 maximum Resolution, pair pulse — 2.5 us. 
Rise time — 0.15 us. Linearity, discriminator — better than 1% 
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MODEL SG-2A SCALER — includes linear amplifier, power supply. For 
use with Scintillation, Proportional and Geiger Counters .. . precision 
etched wire decade strips . . . dual-range 2500 volt power supply... 
non-overloading amplifier. 

POWER SUPPLY — 300-1000V, 300-2500V ranges, stability — 2V on low 
range, 4V on high range. Regulation — less than 0.001% change for 1% 
line voltage change. 


AMPLIFIER — Dynamic range 10, . 9 1 at 1 mv; Sensitivities — 1, 10, 
100, mv. neg.; Rise time — 0.20 








reliable scaling 


SCALER — Scale factors — 100, 1000; ne sealing rate — 1,000,000 cpm; 
Counts to 240,000 cpm with less than 1% coincidence loss; Resolving 
time — 2.5 us, 


All models supplied with auto-time; an all-electronic pre-set count is avail- 
able on Model SG-2A4. 


PRECISION INSTRUMENTS 
For RADIATION ANALYSIS 


MODEL HV-4A ULTRA-STABLE 1600 VOLT POWER SUPPLY, for pre- 
cision photomultiplier operation. 

200 ppm/day stability . . . continuously variable output . .. no warm-up 

surge... dual output. 

Stability —- 0.02% per day 

Range — 500 to 1600 volts continuous with 3 voltage controls — hundreds, 

tens, units. 

Line Regulation 50 ppm for a 10% line voltage change 

Panel Height — 5% in. 
Where methane and other high voltage gases are used for counting, the 
Model HV-2C provides a stable 5000 volt supply. 







power source for 
scintillation 
counters 
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MODEL S-11 AUTOMATIC RECORDING SPECTROMETER — complete sys- 
tem includes: 
Model PA-2A Amplisorter . . . Model 111 Preamplifier ., . HV-4A Power 


@eeeeeeeeeeeeeeeee © TR 


complete Supply .. . RM-1B ratemeter ... Strip chart recorder 
recording Provides: 

@ continuous scanning between baseline settings of 0 to 100 volts with 

spectrometer 0.1% linearity (span = 18 inches paper travel) 

@ 8 scanning speeds — 7.5” — 240” per hour 
system ® probable error selection — 1%, 3%, 10% 

Other TMC Spectrometer Systems include the Model S-12 Manual Spec- 

trometer and the Model S-13 Dual Peak Spectrometer. 
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MODEL LP-2A LIQUID PHOSPHOR COUNTER — accurate, simple operation 
Precision soft beta counting of C'4, H3, S35, etc, using coincidence counting 
with specially matched photomultipliers. 
Detection — 2 ides yg anaes cs Over-all electronic gain — 
100,000, rise time — 0.15 


Analysis — fast coincidence on height analyzer 
Readout — two precision decade scalers 
Power Supply — HV-4A stable 500-1600 volt, continuously variable output, 


liquid phosphor 
“soft beta” 
counting 
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TMC INSTRUMENTS FOR RADIATION MEASUREMENT ALSO INCLUDE 
Transistorized Magnetic Core Memory Multi-Channel Pulse Height Analyzers, 
Ratemeters, Detectors with Alpha, Beta and Gamma Caps; Well Scintilla- 
tion Shields; Vapor Phase Counters. 


Specific data on each instrument are available on request, TECHNICAL MEASUREMENT CORPORATION 


Inquiries on system instrumentation for specific requirements M PPT obo eccccce ccs cescceccscocege 





ere invited, 441 WASHINGTON AVENUE, NORTH HAVEN, CONNECTICUT 
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A Scientific Smorgasbord 


When thousands of local and visiting scientists and teachers convene in 
Washington for the 125th AAAS meeting, 26-31 December, approximately 
300 sessions will provide a rich variety of short reports of current research, 
panels, symposia both specialized and interdisciplinary, and notable evening 
addresses. There also will be conferences, religious events, business sessions, 
tours, social functions, and the large-scale exhibits and Science Theatre. 
Since no one can occupy more than one point in space at any given moment, 
choices of what to attend each day must be made. 

“Too many good programs at the same time” is a common remark, not 
without some validity. Concurrent attractions are an inevitable consequence 
of scheduling programs of the AAAS as a whole, of its 18 sections, and of 
some 50 societies, within five or six days, but virtually no one has the time 
or funds to stay for three weeks. 

Fortunately, each program draws its own audience, many of whom will 
then attend other sessions and features that otherwise might not have 
brought them to the meeting. As in a restaurant, one must choose between 
fish, flesh, and fowl—or an exotic dish—on successive days. Or, on the 
same day, as at a smorgasbord, one may sample smaller portions of almost 
every dish. 

The meeting is not unorganized. Within each discipline, concurrent ses- 
sions are at a minimum and general sessions are spread out. The Exposition 
and the Science Theatre have been scheduled so that they may be visited 
at any time between technical sessions. The Exposition is one of the largest 
and most varied in recent years, and the Science Theatre will present a 
selection—for the first time in this country—of recent prize-winning foreign 
films. Since the demonstrations of a new, improved closed-circuit color TV 
system, using a large screen, with teaching content, have been scheduled at 
5 to 6 p.M., almost all will be able to attend. 

The American Society of Zoologists has scheduled one four-session sym- 
posium, a second five-session symposium, eight sessions for contributed 
papers, a business meeting, and a dinner within three days, but it has been 
assumed that vertebrate zoologists, arthropod physiologists, ecologists, and 
taxonomists can be well accommodated by concurrent sessions. The two- 
session symposium, “Unsolved Problems in Biology III, 1958,” sponsored 
by Sections F and G, will be held 30 December, after completion of the 
ASZ program, and therefore need not be missed. 

The annual meeting of the American Astronautical Society, the three 
IGY sessions, the symposium of the American Physiological Society in 
space medicine, and a program of the Society for Industrial Microbiology 
have been fitted together so that space-minded scientists may attend all 
of them. 

Among the religious events, the only time conflict is between Paul Tillich, 
guest speaker at the Washington Cathedral, and William J. McDonald, 
rector of the Catholic University of America. Phi Beta Kappa and the 
Society of the Sigma Xi have scheduled a joint address, to be given by 
James R. Killian, Jr. Among the unusually large number of speakers from 
abroad are Julian Huxley and Goeffrey Dawes. Graduate students and 
younger faculty members wko may never have attended an AAAS meeting 
are particularly invited to come. Temperate indulgence in a smorgasbord 


need not be followed by indigestion, mental or other—Raymonp L. 
Taytor, AAAS 
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¢ B&L “ST” MICROSCOPE 


Standard size and operation; stu- 
dents learn better—the right way. 
Pre-focusing gage saves valuable 
class time. 





e B&L BALOPTICON® PROJECTORS 


Brilliant full-screen images of slides, opaque ob- 
jects, even chemical reactions! 


e B&a&L STEREOMICROSCOPES 


Natural 3-D detail, widest field of view, simple to 
use. 6.6X to 150X. 


e B&aL SPECTROSCOPES 


Easy-to-see spectra of elements make chemical 
analysis easy to understand. 


BAUSCH 6 LOMB 
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1. Screen images of 
prepared microscope 





HOW BAUSCH & LOMB EDUCATIONAL INSTRUMENTS 


MAKE SCIENCE EASIER 
oy. TO TEACH, EASIER 
TO UNDERSTAND... 


TRI-SIMPLEX MICRO-PROJECTOR 


Projects more vivid views of microscopic specimens—easier to 
see and understand—than any other micro-projector anywhere 
near its low budget price. Easy projection of: 





2. Screen images of 
living micro-organisms 
in liquid 


B. Table-top images for 
tracing 


e B&L. MACROSCOPES 


Versatile general science teaching 
tool. Ideal for gross specimen studies, 
dissection; handy for field trips. 
10X,20X or 40X. With stand (as 
shown) or folding tripod. 





TRY THEM! USE THEM! 
SEE FOR YOURSELF IN 


FREE CLASSROOM DEMONSTRATION! 
(Just Mail Coupon) 


oe ae ae a a 


5 BAUSCH & LOMB OPTICAL CO. 
W 64236 St. Paul St., Rochester 2, N. Y. 

1 I'd like (J a demonstration, (J catalogs, on: 
t (0 Tri-Simplex Micro-Projector [ “FL” Microscope 
: (0 Macroscopes (1 Stereomicroscopes 
0) Balopticon Projectors (1 Spectroscopes 


BSGHOGL ....cssdeivcsessicessscncessccsessocerocdiseaivlaiieryesstasncetesontade 
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The Brookhaven Alternating 


Gradient Synchrotron 


Construction of a massive nuclear research machine 
requires ideas, men, and methods from many fields. 


A noteworthy characteristic of the evo- 
lution of physical science is the increas- 
ing degree of effort required to push 
back the frontiers of knowledge. A few 
centuries ago important fundamentals 
were elucidated by individuals, often 
working alone, and dealing with phe- 
nomena of man’s order of size—say, a 
meter. Atomic nuclei are roughly 1014 
times smaller, and galaxies are 10? times 
larger. Modern particle accelerators and 
astronomical telescopes for studying phe- 
nomena at these extreme scales require 
years of planning, millions of dollars, 
hundreds of man-years, and elaborate 
ancillary experimental equipment. The 
resources required exceed the capacity of 
individuals or even of universities to pro- 
vide—a far cry from the work of Galileo, 
Faraday, and Hertz. The new proton ac- 
celerator under construction at the 
Brookhaven National Laboratory is an 
outstanding example of the immense ef- 
fort required for modern research at the 
very small size scale of nuclear phe- 
nomena. 


Brookhaven National Laboratory 


The Brookhaven National Laboratory 
was created after World War II, on the 
site of the Army’s old Camp Upton, by 
Associated Universities, Incorporated, an 
organization established by Columbia, 
Cornell, Harvard, Johns Hopkins, Mas- 
sachusetts Institute of Technology, Penn- 
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sylvania, Princeton, Rochester, and Yale 
for the pursuit of large research projects. 
Brookhaven National Laboratory is oper- 
ated by Associated Universities, Incor- 
porated, for the U.S. Atomic Energy 
Commission for research in physics, 
chemistry, biology, medicine, and related 
fields. The laboratory lies about 70 miles 
east of New York City, just over half- 
way out toward the eastern tip of Long 
Island. Here was built the world’s first 
multibillion-volt accelerator, the cosmo- 
tron, completed in 1952, which is capable 
of producing 3-Bev protons. Cosmotron 
research has already contributed greatly 
to man’s knowledge of elementary par- 
ticles and high-energy physics. 


Alternating Gradient Synchrotron 


The construction of a still larger ac- 
celerator for production of proton ener- 
gies approaching ten times those of the 
cosmotron is now under way at Brook- 
haven. This accelerator will be the 
world’s largest when it is completed in 
1960. 

The use of the new alternating gradi- 
ent “strong focusing” principle (1) per- 
mits the construction of such a high- 
energy machine with relatively much less 
magnet steel than would be needed with 
the older “weak focusing” designs. Thus, 
the Brookhaven alternating gradient syn- 
chrotron, or AGS, will require about 
4000 tons of steel to produce protons of 
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over 25-Bev energy, while the largest ex- 
isting machines (the synchrophasotron 
in the U.S.S.R. and the bevatron in Cali- 
fornia) have used, respectively, 36,000 
and 10,000 tons for the production of 10- 
and 6.2-Bev protons. The cosmotron has 
about 2000 tons of magnet steel. 

The Brookhaven AGS is somewhat 
larger than the similar alternating gra- 
dient synchrotron being built simultane- 
ously near Geneva, Switzerland, by the 
12-nation European Organization for 
Nuclear Research (CERN) and sched- 
uled for completion shortly before our 
synchrotron. A project to construct a 
50-Bev alternating gradient machine has 
recently been announced in the U.S.S.R. 

An over-all plan of the Brookhaven 
AGS complex is shown in Fig. 1 (north 
is toward the top of Fig. 1), while Fig. 2 
is an aerial view, looking southward, of 
the state of construction in May 1957. 
The size of the synchrotron ring may be 
compared with that of the large flat- 
roofed building (at the upper right of 
the AGS ring in Fig. 2) which houses the 
cosmotron, and with the Brookhaven re- 
search reactor (pile) at the upper left; 
a diffusion basin for AGS magnet cool- 
ing water is shown at the lower left. 

Figure 3 shows the magnet tunnel dur- 
ing construction. The opening is about 
18 feet square, and the ring is ¥% mile in 
circumference. The inward projections 
in the upper part of the tunnel support 
the rails of two 20-ton traveling cranes 
that span the tunnel for handling the 
magnets and other equipment. The tun- 
nel is now covered with earth, for radia- 
tion shielding and to aid the air-condi- 
tioning system in keeping the interior 
temperature constant to + 2°F. 


Injection 


The operation of the alternating gra- 
dient synchrotron may be described by 
following the protons from source to tar- 
get in Fig. 1. 

Protons are the nuclei of the most 
common isotope of hydrogen. Hydrogen 
gas is supplied to a cold cathode dis- 





The authors are on the staff of the Brookhaven 
National Laboratory, Upton, New York, in the 
accelerator development department. 
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Fig. 1. Plan of the Brookhaven alternating gradient synchrotron. 


charge at a pressure of about 1/20,000 of 
an atmosphere in the ion source shown 
at the upper left of Fig. 1. Protons from 
the ionized gas in the discharge pass 
through a small orifice 1 or 2 millimeters 
in diameter in the cathode, whereupon 
they are accelerated through 750 kilo- 
volts by a Cockcroft-Walton generator. 

The 750-kev protons are then acceler- 
ated to 50 million electron volts (Mev) 
in the linear accelerator, or “linac.” In 
the linac, the protons pass through 124 
drift tubes of varying length and diame- 
ter placed along the axis of a copper- 
lined tank about 1 meter in diameter and 
110 feet long. Figure 4 shows an experi- 
mental model of a tank section with 
three drift tubes. The tank is both a 
vacuum enclosure and a cavity resonator 
which will be driven at 200 megacycles 
per second so that adjacent drift tubes 
will oscillate in opposite phase electri- 
cally. 

The protons are “bunched” in the 
beam like beads on a string, and the 
spacing of bunches increases with veloc- 
ity through the linac. Each bunch experi- 
ences a forward or accelerating electric 
field in the gap between drift tubes, 
While the bunch is passing at constant 
velocity through the axial hole within 
the drift tube, the cavity oscillation re- 
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verses the electrical polarity of the tubes 
so that the bunch is again subjected to 
an accelerating field by the time it 
reaches the next gap. By proper choice 
of the voltages, tube lengths, and spac- 
ings, bunches are accelerated simultane- 
ously at alternate gaps all along the linac. 
The peak gap voltages vary from 116 
kilovolts at the beginning to 890 kilovolts 
at the end, and the cavity requires 3 
megawatts of power at 200 megacycles 
per second during the acceleration. The 
oval shaping of the drift tubes, as shown 
in Fig. 4, materially reduces the energy 
required to excite the electromagnetic 
oscillations within the cavity to given gap 
voltages and permits higher voltages to 
be used without electrical breakdown. 

Figure 5 shows the junction of the 
linac and main ring tunnels. The ion 
source and Cockcroft-Walton set will be 
housed in the enclosure which can be 
seen in the distance at the left. The linac 
tank will be supported on the line of 
pedestals in front of this enclosure, and 
the beam will be injected at 50.8 Mev 
into the ring near the point from which 
the picture was taken. 

The beam will be conducted from the 
linac into the main synchrotron ring 
through an elaborate injection system of 
debunching, deflecting, focusing, and 





monitoring gear mounted on the four 
floor-level pile caps shown in the left 
foreground of Fig. 5. At injection into 
the ring, the beam will be about 1.7 
inches in diameter and will comprise sev- 
eral milliamperes of protons with a total 
angular spread of 5 milliradians (diverg- 
ing horizontally and converging verti- 
cally) and an energy spread of about 
0.1 percent. 


Ring Acceleration 


In the linac each proton passes each 
accelerating gap only once. By deflection 
into circular orbits the protons may be 
made to pass many times through each 
acceleration station around the ring. The 
magnet arrangements for producing the 
circular orbits are discussed below. 

There will be 12 radio-frequency ac- 
celeration stations around the ring at the 
points marked X in Fig. 1. Each station 
consists of a double tunable radio-fre- 
quency cavity (as shown in Fig. 6) which 
will impose accelerating electric forces 
on the proton bunches at each passage 
by means of a pair of accelerating gaps 
about four feet apart in the vacuum 
chamber wall; the gaps are made vac- 
uum-tight with ceramic insulators, At 
each passage, each station (two gaps) 
will accelerate the protons by 8000 volts 
—that is, the protons will gain about 96 
kev from the 12 stations for each transit 
around the ring. 

On this basis, the protons must go 
around the ring 260,000 times, or 130,000 
miles, to gain 25 Bev in energy. 

As the energy increases, the velocity 
of the protons will increase rapidly at 
first and then more slowly as the protons 
approach the velocity of light. 

Due to the velocity increase, the tran- 
sit time of each proton bunch around the 
ring will decrease. Therefore, the fre- 
quency at the accelerating stations must 
be increased so that the protons will ar- 
rive at the gaps in the right phase to 
experience a forward or accelerating im- 
pulse. The cavities will be tuned to reso- 
nate at the right frequency by adjusting 
the permeability of the ferrite rings with 
which the cavities are loaded. The mag- 
netic permeability of a ferrite is a func- 
tion of the degree of constant magneti- 
zation which may be simultaneously 
impressed on it by a direct current. By 
the ingenious double-cavity arrangement 
shown in Fig. 6, the direct-current satu- 
rating bias may be superimposed on the 
alternating radio-frequency currents in 
the cavity walls. 
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The cavities will be operated on the 
12th harmonic of the revolution fre- 
quency, and there will be 12 equally 
spaced bunches of protons circulating 
around the ring during acceleration. 
Since the protons are accelerated from 
less than one-third of the velocity of 
light to within a fraction of a tenth of 
one percent of light velocity, the fre- 
quency of the accelerating cavities will 
increase, in proportion, from 1.40 to 4.46 
megacycles per second. To keep them in 
step, the power amplifiers for the 12 
double cavities will be driven either in 
phase or 180 degrees out of phase from 
a common driving source. The exact fre- 
quency and phase of the driving source 
will be governed by the revolution fre- 
quency and radial position of the proton 
bunches, as sensed electrically by suitably 
placed “pickup electrodes” within the 
vacuum chamber. 





Target and Experimental Areas 


Two methods of conducting experi- 
ments with the accelerated protons are 
contemplated. 

At first, target substances will be sud- 
denly inserted into the beam in the vac- 
uum chamber to intercept the circulating 
procession of protons, thus producing the 
reactions to be studied by means of the 
radiations emitted. Ultimately it is 
planned to deflect the beam of high- 
energy protons out of the vacuum cham- 
ber, as has been done very successfully 
with the 3-Bev protons produced by the 
cosmotron. Ejection greatly enhances the 
usefulness of the machine because many 
separate experiments may be simultane- 
ously set up along the path of the beam 
and the direct beam may be used by each 
as needed. The large earth dike visible 
below the cosmotron building in Fig. 2 





had to be constructed as a backstop for 


the ejected beam. 

The target building and experimental 
areas are shown at the right in Fig. 1. 
With targets in the vacuum chamber, 
positive product particles would tend to 
be deflected to the west (left) in the 
fringing field of the magnets; negative 
particles, to the east. When the beam is 
ejected, it will pass east of north 
through the target building and out 
across the larger of the two outdoor ex- 
perimental areas. 

The target building, visible at the left 
of the ring in Fig. 2, is 100 feet wide by 
252 feet long and 40 feet high. A 40-ton 
traveling crane spans its width, and 14,- 
000 tons of heavy concrete shielding 
cover the ring within the target building, 
as is shown in cross section in Fig. 7, to 
intercept most of the intense radiations. 
Channels can be built through the shield- 

























Fig. 2. Aerial view of construction of the Brookhaven alternating gradient synchrotron in May 1957, looking south. The size of the AGS 


may be compared with that of the cosmotron, housed under the large flat roof at upper right. 
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ing by rearranging small plug blocks in 
the median plane for selected experi- 
mental beams. ; 

Figure 7 also shows the construction 
of the floor slab for supporting the shield- 
ing weight, to minimize the effect on the 
piles carrying the main magnet ring; 
sheet piling has been inserted around 
each set of piles in the target building 
to isolate the piles even more from the 
effects of the local shield loading. 


Magnet Ring 


In describing the acceleration of the 
protons from source to target, we post- 
poned discussion of the main magnet 
ring. The magnets perform two func- 
tions: (i) guiding the proton beam into 
a circle and (ii) focusing the beam. 

The deflection of the protons into a 
circular path is accomplished by the 
force exerted on a charged particle mov- 





Fig. 3. Section of the Brookhaven alternating gradient synchrotron magnet tunnel during 
construction. 


Fig. 4. Experimental section of linear accelerator tank with three drift tubes. The protons 
Pp 








will pass through the axial hole in the drift tubes. 


1396 





ing across a magnetic field. This phe- 
nomenon is essentially three-dimensional 
and awkward to describe by two-dimen- 
sional diagrams. In the alternating gra- 
dient synchrotron the magnetic field at 
the median plane of the orbit (for exam- 
ple, the plane of Fig. 1) is directed ver- 
tically downward, froin the zenith toward 
the center of the earth. The protons from 
the linac shown at the left of Fig. 1 move 
southward (toward the bottom of the 
page in the figure), and, being positively 
charged, they will experience a force to- 
ward the east which guides them into the 
ring. 

As the direction of the horizontal ve- 
locity v of the charge e changes, the 
direction of the deflecting force F = Bev 
also changes so that F is always at right 
angles to both v and the vertical mag- 
netic field B. Note that this deflecting 
force does not change the speed or ki- 
netic energy of a particle; it only changes 
the direction of its velocity. 

Each of the 240 magnets around the 
AGS ring will deflect the protons by 
about 1.5 degrees, or 360 degrees in all, 
to complete the (nearly) circular path. 
The reference circle is 842.90 feet in 
diameter. The physical length of the 
magnets occupies about two-thirds of the 
circumference, the rest being available 
as straight sections between magnets for 
other equipment, such as acceleration 
stations and vacuum pumps, and equip- 
ment for injection, targeting, ejection, 
and so on. 

A typical magnet cross section is shown 
in Fig. 8, which is a photograph of one 
of the laminations of which the magnet 
cores are being assembled. In “open” 
magnets, the gap shown at the left flares 
away from the “back leg” at the right. 
There are also “closed” magnets in which 
the gap has an identical contour but 
flares toward the back leg. 

The careful pole shaping is required 
for the focusing function of the magnetic 
fields, to be discussed below. 

A nearly elliptical vacuum chamber, 
just over 6% by 3 inches inside, will be 
centered in the gap between the magnet 
poles on the “aperture center line,” 
which lies 5.25 inches from the open side 
of the poles, where their vertical separa- 
tion is 3.500 inches. A ‘pressure of 10 
millimeters will be maintained in the 
whole vacuum chamber by 48 titanium 
getter-ion pumps distributed around the 
ring to prevent undue loss of protons by 
collision with residual air molecules. The 
chamber is made of nonmagnetic Inconel 
X, 0.078 inches thick, which offers rela- 
tively high electrical resistivity against 
eddy currents. 
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Magnets 


Figure 9 shows an assembled magnet 
of the “closed” type with the magnetiz- 
ing coils in place. Each of the four coil 
sections or “pancakes” consists of eight 
turns of extruded rectangular copper, 1 
and 19/32 inches wide and 7% inch 
high, with a %@-inch-diameter cooling 
water hole in the center and about 0.001 
ohms resistance per pancake. 

The closed magnet shown is 90 inches 
long and consists of about 2800 lamina- 
tions of 0.031-inch steel plus 1-inch end 
plates. It is held together by the eight 
longitudinal straps, which were welded 
to the outer periphery while the lamina- 
tions were compressed by a force of 80 
tons. The core shown weighs 15 tons; the 
copper, 3200 pounds. The laminations 
are insulated from one another by a var- 
nish to inhibit eddy currents. About 98 
percent of the core volume is steel. This 
excellent lamination factor shows that 
the steel produced for the AGS magnets 
is unusually flat. 

The 96 “closed” magnets are all of 
the 90-inch length shown in Fig. 7. There 
will be two lengths of “open” magnets; 
48 will be 90 inches long and 96 will be 
75 inches long, giving a total of 240 mag- 
nets in the three classes: A, “long open”; 
B, “short open”; and C, “long closed.” 

The flaring magnet gap illustrated in 
Fig. 6 is essential to the alternating-gra- 
dient strong-focusing system. Exception- 
ally stringent mechanical tolerances and 
magnetic uniformity are required to hold 
the protons within the 3-by-6'-inch 
vacuum chamber while they travel 
more than 100,000 miles! The roughly 
hyperbolic pole contour is being held to 
+0.002 inch of the prescribed form by 
punching the 633,000 laminations with a 
very accurate carbide die. The blanks 
are reversed right to left by pairs before 
punching to compensate for residual 
variations in thickness from side to side; 
after punching, every 20 laminations are 
turned over, top to bottom, in stacking 
the magnets in order to keep the gap 
contour symmetrical about the median 
plane through the gap. The latter inverts 
the shearing direction in the punch and 
gives rise to the attractive striped appear- 
ance of the core in Fig. 9. The tolerances 

on straightness of lamination stacking, 
placement on the ring, and so on, are all 
of the order of + 0.010 inch. 

The magnets will be placed by pairs 
on 120 large steel girders, some of which 
are visible on the right in Fig. 5. The 
ends of the girders are supported on 
piles, Each pile cap, as seen in Fig. 5, is 
mechanically separated from the tunnel 
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floor and covers four 10-inch H-section 
steel bearing piles driven about 50 feet 
into the sand and gravel of Long Island, 
which extends hundreds of feet down 
and has been undisturbed for thousands 
of years. There are 120 sets of four piles 
each, and this foundation for the ring is 
considered to be exceptionally advan- 
tageous in view of the stability problems 
faced by synchrotrons constructed else- 
where. Sand acts as an effective damper 
for earth tremors and eliminates dangers 
of faults occurring in local substrata, 





with the accompanying physical shift of 
adjacent regions. 


Magnet Power Supply 


As the energy of the protons increases 
during acceleration, their momentum, p, 
also increases. To hold the orbits to the 
over-all ring curvature set by the vacuum 
chamber, the deflecting magnetic fields 
B must increase in proportion to p. A 
100-fold increase in B is required in a 





Fig. 5. Junction of linear accelerator and main ring. 
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Fig. 6. Cross section of radio-frequency cavity at each acceleration station. 
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little over a second following injection 
at B=120 gauss. 

The magnets are energized by passing 
electric currents through the coils shown 
in Fig. 9. To make the field rise uni- 
formly around the ring, the magnet coils 
are connected in series so that the same 
current will flow in all magnets. Actu- 
ally there will be two such series circuits, 
each containing two of the four pancakes 
on each magnet. The currents flow in op- 


posite directions around the-ring-in-the- 


two series circuits in order to avoid un- 
desirable magnetic effects of a single turn 
around such a large ring. Further, a 
pulse-shaping saturating inductor will be 
included, and the two series circuits will 
be connected in parallel across the power 
supply, which consists of an ignitron-rec- 
tified, 12-phase, 36,000 kilovolt-ampere 
generator, a 47-ton flywheel, and a 5500- 
horsepower motor driven from 13,800- 
volt, 60-cycle mains. 

For top-energy protons the accelerat- 
ing pulse will be repeated 20 times a 
minute; it consists of a current rise from 
0 to 6500 amperes in about 14 seconds, 
followed by a decrease to zero in about 
a second and a waiting period of less 
than a second before the beginning of 
the next pulse. 

Each pulse is started by firing the igni- 
tron rectifiers in the proper phase; this 
applies about 5000 volts to the magnet 
circuit. The magnet current will begin to 
rise against the inductance and resistance 
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of the magnet circuits. As the current 
rises through 45 amperes the protons are 
injected from the linac, and ring acceler- 
ation begins and continues-until the mag- 
net current reaches about 145 times the 
injection value. 

At top current, about 14 million joules 
of energy will be stored in the magnetic 
field of the magnets, and over 10 million 
watts will be being turned into heat in 
the resistance of the magnet coils. The 
cheat will be carried away by -cooling 
water flowing in the axial 34-inch hole 
in the coil copper. 

To bring the magnet current down to 
zero again, the magnetic-field energy will 
be drawn off into the flywheel by inverting 
the phase at which the ignitrons are fired 
so that the magnet current flows against 
the electromotive forces generated in the 
alternator, causing it to act as a motor 
and thus speeding up the flywheel. The 
rotational speed of the rotating parts will 
vary from 815 to 875 revolutions per 
minute during the pulse, and the net 
electric-power demand will only be that 
required to supply the losses—that is, 
enough for the 5500-horsepower motor to 
maintain full speed before the start of 
each pulse. This ingenious scheme for 
handling the inductive energy stored in 
the magnet was originally developed for 
the cosmotron, whose power supply is 
almost as large as that required for the 
AGS, and it has proved eminently satis- 
factory. 
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Fig. 7. Cross section of shielding and ring in the Brookhaven alternating gradient syn- 
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Focusing 


The research usefulness of an accelera- 
tor depends on beam intensity as well as 
on the top energy achieved. It is not 
enough to accelerate an ideal particle; 
as many actual particles as possible in 
the vicinity of the mathematical ideal 
must be kept from striking the walls of 
the vacuum chamber and kept in phase 
at the accelerating gaps so that they will 
arrive at the target at the top energy. 

We may think of an actual particle as 
following a path which deviates radially 
and vertically from the ideal, nearly cir- 
cular, equilibrium orbit. Focusing forces 
are those which tend to deflect the par- 
ticle toward the ideal orbit, and the 
strength of focusing forces may be de- 
scribed by the frequency with which 
they cause an actual particle to oscillate 
back and forth across the equilibrium 
orbit. In the older “weak focusing” ma- 
chines, such as the cosmotron and 
bevatron in this country and the synchro- 
phasotron in Russia, these “betatron 
oscillations” take place less than once 
per revolution; in the AGS there will be 
834 betatron oscillations per revolution 
and in the CERN proton synchrotron, or 
PS, there will be 634. For this reason the 
term “strong focusing” has been applied 
to alternating-gradient machines. 

The AGS magnets are arranged in 12 
identical 30-degree superperiods of 20 
magnets each, as marked in Fig. 1. The 
arrangement within a superperiod is 
shown in Fig. 10. Magnets 1 through 10. 
numbered in the direction of the proton 
beam, from right to left, are placed with 
their back legs outside the ring on five 
successive girders; magnets 11 through 
20 are in the same sequence as magnets 
1 through 10 but have their back legs in- 
side the ring. There are 10-foot straight 
sections between magnets at each back- 
leg reversal; 5-foot straight sections for 
auxiliary equipment following magnets 
3, 5, 7, 13, 15, and 17; and only 2-foot 
straight sections to accommodate coils. 
vacuum chamber junctions, and so on 
between the rest, as shown. 

The sequences of ten magnets with 
back legs all on the same side of the 
orbit leave open access to the vacuum 
chamber on the other side; this greatly 
facilitates tangential injection and ejec- 
tion of the beam and leaves paths for 
product particles ejected from targets 
suitably placed in 10-foot straight sec- 
tions. These advantages are the main 
reason for adopting a basic plan in 
which the back legs are placed all on 
one side of the orbit for long intervals. 
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Fig. 8. An “open” magnet lamination, 
showing cross section of a typical AGS 
magnet. 
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The gaps of magnets labeled “+” in 
Fig. 10 flare toward the outside of the 
ring, while those labeled “—” flare to- 
ward the inside, regardless of the position 
of the back legs. The + and — magnets 
alternate in pairs, and four successive 
magnets constitute one alternating gradi- 
ent period. Thus, the gaps of the four 
short magnets adjoining each 10-foot 
straight section flare away from their 
back legs; this accounts for the 96 short 
open magnets of class B. It can be seen 
that half of the magnets of each class 
are placed with their back legs inside the 
orbit, the other half with their back legs 
outside. By such means a maximum 
over-all symmetry of the guiding and fo- 
cusing fields is to be attained in spite of 
residual random variations between and 
within magnet classes. 
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Fig. 9. An assembled “‘closed”” magnet with coils in place. 
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Within the flaring gap of each magnet 
the strength of the vertical component of 
magnetic field decreases toward the open 
side of the gap; this means that particles 
are deflected less strongly (that there is 
a larger radius of curvature of path) in 
the wide than in the narrow side of the 
gap. With large magnetic field gradients, 
a + magnet tends to defocus the beam in 
the horizontal direction; the converse 
is true for a — magnet. 

The essence of the alternating gradient 
discovery (1) is that a regular succession 
of focusing and defocusing elements can 
produce a strong net focusing action. The 
phenomenon is not easy to explain in 
elementary terms. Both focusing and de- 
focusing elements exert stronger forces 
the farther away the particle is from 
the equilibrium orbit. It turns out that, 
in focusing sections, the particles are, on 
the long average, farther from the equi- 
librium orbit than in defocusing sections. 
Therefore a net focusing action results. 

The nature of a quasi-static magnetic 
(or electric) field in free space is such 
that the “curl” of the field is zero—that 
is, if the vertical upward component of 
the field increases as the reference point 
moves horizontally to the right, then the 
horizontal component to the right will 
increase just as fast as the reference 
point moves vertically upward. A conse- 
quence of this fact is that a + magnet, 
which defocuses the beam in the horizon- 
tal direction, will focus the beam in the 
vertical direction, and conversely. Thus 
+ magnets in Fig. 10 focus in the vertical 
direction and — magnets defocus in the 
vertical direction. Alternating-gradient 
focusing is provided in both the hori- 
zontal and vertical directions, and when 
the same amount of strong + and — focus- 
ing is provided around the ring, the net 
alternating-gradient focusing forces will 
be about the same in both the horizontal 
and vertical directions—that is, there 
will be nearly the same number (834) 
of betatron oscillations in one revolution 
both vertically and horizontally. 

In a linear accelerator the electric 
fields that accelerate the particles longi- 
tudinally in the gaps between drift tubes 
also tend to defocus the beam laterally. 
Hence, in the AGS linac, magnetic alter- 
nating-gradient lateral focusing will be 
provided by placing quadrupole. magnets 
within the drift tubes (2). 

So far we have really considered only 
particles of a given energy and their 
lateral deviations from the equilibrium 
orbit for the corresponding momentum. 

Synchrotrons would not work at all 
unless a kind of longitudinal focusing 
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could also be provided, tending to hold 
particles of different energies in bunches 
which pass the accelerating gaps in syn- 
chronism with the applied radio fre- 
quency and within a required phase in- 
terval of the radio frequency (3). Our 
word synchrotron and the Russian syn- 
chrophasotron arise from this fundamen- 
tal requirement for effective accelera- 
tion. 

Particles of somewhat different ener- 
gies within a bunch will have correspond- 
ingly different momenta and speeds. The 


different momenta will have different 
equilibrium orbits, and the time required 
for one transit around the ring will de- 
pend on both the circumference of the 
equilibrium orbit and the speed. The 
facts of relativity determine this transit 
time. 

When the mean proton kinetic energy 
in a bunch is below about 7.2 Bev, pro- 
tons whose energy is somewhat larger 
than the mean will tend to arrive sooner 
than the mean at the accelerating gaps 
because their’ transit time around the 
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Fig. 11. Increase in particle energies achieved by accelerators during the last few decades. 
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ring is smaller. If the radio frequency 
current is phased so that the accelerating 
potential across the gap is rising at each 
passage of the bunch, then higher energy 
particles, arriving early, will collect a 
smaller energy increment from the gap 
than lower energy particles arriving 
later. The resulting tendency to equalize 
the particle energies in the bunch finally 
causes the particles in the bunch to oscil- 
late in energy and phase, and the fre- 
quency of this oscillation is a measure 
of the “bunching” forces. 

Above 7.2 Bev the particle speeds are 
already more than 99 percent of the 
speed of light and therefore cannot in- 
crease much more. Protons having more 
than the mean energy in a bunch now 
tend to take longer to go around the ring 
because their equilibrium orbit is longer 
than the mean for the bunch. Thus, 
they arrive later at accelerating gaps, and 
acceleration must be phased on the fall- 
ing side of the radio frequency if they 
are to receive smaller energy increments 
than the mean particle. 

Therefore, to preserve synchronous sta- 
bility for the bunches, the phase of the 
accelerating radio frequency current 
must be changed from the rising to the 
falling side rather abruptly as the “tran- 
sition energy,” about 7.2 Bev, is passed. 
Elaborate experiments with an “electron 
analog” machine at Brookhaven have 
shown that this phase shift can be ac- 
complished with very little loss of beam. 

The “breathing” of the equilibrium 
orbits with changes of particle energy 
relative to the mean energy in the 
bunches constitutes a “synchrotron” os- 
cillation which is superimposed on the 
betatron oscillation discussed above. The 
synchrotron oscillations broaden the 
beam in the horizontal direction only, 
and this is the main reason why the vac- 
uum chamber is made wider than it is 
high. 


Magnet Steel 


A maximum number of protons are 
to be held within the 3-by-6-inch vac- 
uum chamber while they travel 150,000 
miles or so. To insure that the various 
deflecting and focusing conditions shall 
be fulfilled uniformly all around the ring 
and at all times during the acceleration, 
the magnets must be magnetically as well 
as mechanically accurate. 

An electrical grade M-36 steel was 
chosen, containing about 1.80 percent of 
silicon and 0.03 percent of carbon. Be- 
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fore the current is turned on for a pulse, 
the remanent field at the aperture center 
line is about 15 gauss, due to the mag- 
netization remaining in the steel core 
from the previous pulse. The value of 
this remanent field depends mainly on 
the coercive force of the steel, which 
averages around 0.77 oersted. As the 
pulse current rises, the injection-field 
value of 120 gauss should be reached 
simultaneously in all magnets. The in- 
crease above remanence depends mainly 
on the gap size and shape, but it de- 
pends partly on the low-field permeabil- 
ity of the steel, which averages about 
740 at 100 gauss. 

During the main part of the cycle, up 
to 10,000 gauss and more, the fields de- 
pend almost completely on the gap 
geometry, because the permeability of 
the steel is very high. By 11 or 12 kilo- 
gauss, the saturation of the steel becomes 
noticeable, especially since the flux dens- 
ity in the pole tips near the closed part 
of the gap can eaceed B at the aperture 
center line by 50 percent or more. The 
onset of saturation distorts the field dis- 
tribution, especially toward the closed 
side of the gap, and thus sets an upper 
limit to the proton energy that can be 
attained. An average permeability ap- 
proaching 140 at 18,000 gauss is attained 
by the AGS steel. 

The stringent AGS demands for mag- 
netic uniformity around the ring and at 
all times during the rising pulse cannot 
easily be met by commercially produced 
steel, even with the special care used with 
the 4000 tons of AGS steel. Two related 
problems are involved: (i) coercive 
force and low-field permeability show 
standard deviations of from 10 to 15 per- 
cent from the mean, and (ii) both 
properties show an “aging” deterioration 
of 60 percent or more, as determined by 
accelerated aging tests in which samples 
are subjected to a temperature of 150°C 
for 5 days. It is assumed that it will take 
many years for the same aging to take 
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place at room temperature. Fortunately 
the high-field properties show no appre- 
ciable aging. 

The first line of defense against these 
large variations in the steel has been to 
shuflle or interleave the steel for each of 
the three magnet classes according to a 
careful plan so that the steel from a given 
billet and rolling-mill coil will appear in 
all magnets of a given class at the same 
relative position and for about the same 
number of laminations. This shuffling re- 
duces the residual variations between 
magnets to the order of 0.1 percent, even 
at injection, and will minimize them 
throughout the aging process, extending 
over several decades. 

In addition to these measures to in- 
sure uniformity, a number of provisions 
have been made for final trimming of 
the orbits in the machine. Figure 10 
shows the position of pickup electrodes 
and quadrupole and sextupole magnets 
in each superperiod, as well as the pri- 
mary survey monuments. At each pickup 
electrode location, both the horizontal 
and vertical positions of the beam can be 
monitored electrically, sufficient in all 
to diagnose various harmonic distor- 
tions of the equilibrium orbits. On the 
basis of such information the correcting 
multiple magnets and windings to be at- 
tached, if necessary, to the outside of the 
vacuum chamber can be powered to hold 
the orbits near the center of the vacuum 
chamber and to compensate, to a degree, 
for field distortions due to magnet sat- 
uration toward the end of accelera- 
tion. 

The magnets are being positioned on 
the ring with reference to the primary 
survey monuments shown in Fig. 10. 
Each primary monument is driven into 
the underlying sand and is mechanically 
separate from the tunnel base and ring 
piles. From each monument straight 
lines of sight are available within the 
tunnel walls to the two adjacent monu- 
ments on either side. By means of a high- 
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precision survey, distances between adja- 
cent monuments have been determined 
to a thousandth of an inch; triangle clo- 
sures, to one-third of a second. Periodic 
resurveys will be carried out to monitor 
stability and possible movements of the 
soil. 


Particle Accelerator Development 


In this brief description of the Brook- 
haven alternating gradient synchrotron 
we have tried both to outline the princi- 
pal physical ideas involved and to indi- 
cate the organization, precision, and 
range of special technologies involved in 
a large project of this sort, all aimed at 
penetrating nature’s secrets in the fan- 
tastically small atomic nucleus. 

The development of particle accelera- 
tors (4) has been essential to the ad- 
vances in nuclear physics and high-en- 
ergy physics that have been made in 
the past few decades. Increases in both 
energy and beam intensity are ardently 
sought by workers in these fields. 

Figures 11 and 12 show graphically 
how peak energy has increased with the 
year of initial operation for various ac- 
celerators and how the intensity, meas- 
ured by the average beam current, tends 
to decline with increasing energy. Paren- 
theses in Fig. 12 indicate machines which 
are only in the planning or construction 
stage, even though some (for example, 
Saclay and Bonn) are scheduled for 
completion this year. 
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Teleology in 


Science Teaching 


Professors and textbooks alike make uncritical 


use of teleological and anthropomorphic language. 


Each of us is for good and against 
evil. For most teachers of science, tele- 
ology and anthropomorphism are not 
issues to be debated but to be deplored 
—we stand against the evil. In keeping 
with this attitude, I shall not here de- 
bate with any who may have philosoph- 
ical convictions in favor of teleology; 
their concept of the good differs from 
mine. I do intend to challenge those of 
us who argue against teleology but per- 
mit it to appear in our own lectures and 
ignore it in assigned readings. 

If science is taught as a body of in- 
formation, if a science course earns that 
ever-to-be-prized encomium, “a course 
with plenty of meat and a hard, solid 
core of facts,” then a certain indiffer- 
ence to frills such as rigorous exclusion 
of teleology is not surprising, and an ob- 
liviousness to imprecise language must 
be expected. On the other hand, “light- 
weight” courses, courses designed to 
meet liberal-arts objectives through an 
examination of science as an intellectual 
discipline or through study of scientific 
attitudes and methods, are likely to con- 
tain at least some explicit treatment of 
these “evils,” together with some exam- 
ples of objectionable phraseology which 
the student (but not the instructor?) is 
expected to avoid. When teleological, 
animistic, or anthropomorphic expres- 
sions escape notice in the latter type of 
course, we should perhaps shrug philo- 
sophically and admit that we cannot ex- 
pect the same perfection in professors 
that we demand in students. Neverthe- 
less, whatever the approach to science 
teaching, careless language seems in- 
consistent with our pious declarations 
against “evil.” Evidences of careless lan- 
guage are not hard to find in texts, and 
a random selection to substantiate this 
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point is quoted below. They may be 
even more common in lectures, although 
this is more difficult to document since 
one has so little occasion to listen to his 
colleagues’ lectures and one’s own lec- 
tures are without blemish! Quiz ques- 
tions are also likely to be “contami- 
nated’”—probably the most unkind cut 
of all to students. In short, it appears 
that, despite our almost unanimous dis- 
approval of teleology and anthropo- 
morphism, they are far from lacking in 
our instructional material and, I will 
argue, far from absent from our think- 


ing. 


The Usual Excuses 


Before reading the evidence, perhaps 
we should review some of the reasons 
given by authors and lecturers for their 
lapses into teleological and similarly “un- 
scientific” language. Commonly, these 
reasons are accompanied by disclaimers 
of “evil” intent. 

First, there is the argument that the 
objectionable phraseology is used only 
to avoid “awkward circumlocution” or 
“tiresome periphrasis.” At least in some 
instances it can be shown that greater 
rigor can be achieved without awkward- 
ness, and it is debatable whether rigor 
should be subordinated to simplicity. 

Second, the claim is often made that 
the objection is purely a semantic one, 
a mere quibble, and that the words un- 
der consideration are as suitable as any 
others. Here we can only counter with 
the army claim that “if an order can 
be misunderstood, it will be misunder- 
stood.” Too often an acrimonious dia- 
logue ensues from which it emerges that 
“T am more rigorous than thou.” 

Third, we hear the excuse that vivid 
writing or intimate lecturing may justi- 





fiably sacrifice rigor in the interests of 
more effective rapport. Since greater 
rapport is presumed to increase learn- 
ing, we have the paradox that the stu- 
dents are learning best that which we do 
not want them to learn. 

Fourth, quiz questions, especially on 
objective quizzes, are said to require di- 
rectness and brevity; they are to be ques- 
tions on course material rather than on 
ability to read rapidly, and therefore 
brief teleological or anthropomorphic 
phrases may be excused “so long as the 
students know what is required.” This 
interesting philosophy seems to maintain 
that grades may depend upon students’ 
acceptance of terminology that the pro- 
fessor would condemn if it came from a 
student. There is also something perni- 
cious in the attitude that rigor is a lux- 
ury we cannot afford when something so 
important as a quiz is in the balance. 


Examples of Nonrigorous Language 


With these excuses in mind (and no 
doubt others can be adduced), let us 
look at examples taken from texts and 
books of the sort recommended for col- 
lateral reading. That the majority of the 
examples come from books on biology 
should give little comfort to physical 
scientists, inasmuch as more _ biology 
books than others were conveniently at 
hand. Even without a thorough inspec- 
tion, examples were found in every book 
examined, whether the subject was biol- 
ogy, chemistry, physics, astronomy, or 
geology. The quoted examples by no 
means include all 
noted, 

Rather uncommon are the explicit 


those which were 


statements of goal or purpose, perhaps 
because such statements are not inad- 
vertent but represent a deliberate at- 
tempt to produce some (undiscerned) 
effect: 

“Tt [the universe] emerged full-armed, 
as it were, out of nothing, apparently 
for the sole purpose of blazing its way 
to an eternal death” (J, p. 26). 

“The structures named in quotation 
marks [root, stems, leaves of stoneworts] 
are not anatomically like the true roots, 
stems, leaves and seeds of higher plants, 
but they do serve similar purposes and 
show a remarkable degree of differenti- 
ation for an alga” (2, p. 498). 

“Most green algae produce flagellated 
or amoeboid reproductive cells whose 
special purpose is to function as gam- 
etes” (3, p. 22). 

“One purpose of food is to act as a 
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fuel for our bodies, supplying us with 
heat and muscular energy” (4, p. 384). 

“Whatever the valley shapes produced 
in various stages of landscape develop- 
ment, whatever different kinds of rock 
may be present, the ultimate goal of 
stream erosion is to reduce the land sur- 
face to a nearly flat plain approximately 
at sea level” (4, p. 510). 

Beware the infinitive form of the verb. 
In each of the last three quotations it is 
intimately involved with outright tele- 
ology. In more subtle contexts it is the 
most common producer of teleological 
implication. From the above statements 
of “goal . . . is to reduce” or “purpose is 
to function,” we can continue with a 
graded series of quotations arranged to 
show that, regrettably often, to is merely 
an abbreviation of in order to: 

“Very little is known concerning these 
forces, except that they must be con- 
siderable in order to overcome the nor- 
mal repulsion between the positively 
charged particles in the nucleus” (5). 

“In combining with other atoms, the 
atoms of an element strive to attain the 
stable arrangement of electrons that 
characterizes the inert atoms of the ele- 
ments of Group 0” [italics in the origi- 
nal] (6). 

“Seeds are modified to function as 
agents in the distribution of the species” 
(7, p. 520). 

“Sand grains, pebbles, and boulders 
are the tools which a stream uses to dig 
into its bed” (4, p. 503). 

“The ammonia molecule can attach a 
proton to itself, to form an ammonium 
fons INE 4. 2°) (8, pe 237 )s 

“In this form, each [helix of DNA] 
will be free to attach to itself nucleo- 
tides or their precursors from the en- 
vironment within the cell, to replace 
each complementary base that was sepa- 
rated from it in the unwinding and bond 
breaking” (9, p. 376). 

“Cells of the archesporial tissue (the 
endothecium) divide and redivide at 
various angles to form a massive sporog- 
enous tissue” (10). 

“Each of these [rotating rings of gas] 
would condense to form a planet” (/, 
p. 74). 

Use of the infinitive in the manner of 
the last two examples is so very preva- 
lent that we must assume that authors, 
editors, and readers (and _ lecturers?) 
consider it unobjectionable and will de- 
fend it. Of those who insist the matter is 
one of far-fetched interpretation (‘“‘you’re 
quibbling”) we may ask at what point 
in the graded series they can confidently 
plan to change a speech habit. And even 
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if they do stop short of undeniable tele- 
ology, are they confident that students 
will do so—that students will not slip 
into uncritical acceptance of overt as 
well as subtle teleology? Others may feel 
that the infinitive in these cases is the 
most direct and simple mode of expres- 
sion, and that its avoidance would re- 
quire “awkward circumlocution.” There 
is a simple remedy, however; substitu- 
tion of and for to is quite sufficient in 
the majority of instances that are not 
complicated by other infections of ani- 
mism or anthropomorphism. 


Teleological Thinking 


And it is this very point, that gener- 
ally a mere substitution of and for to will 
eliminate the most common examples of 
teleological phrases, which discloses the 
real danger behind the use of these 
phrases in our teaching. The danger is 
not that we teach “unscientific” termin- 
ology but that we are actually thinking 
teleologically and communicating these 
modes of thought to students. How else 
can we interpret the circumstance that, 
when two sentences differing in but a 
word can be formulated (compare “hy- 
drogen and oxygen combine to form 
water” with “hydrogen and oxygen com- 
bine and form water”), we apparently 
find it easier to formulate the one with 
teleological overtones? If the alternative 
formulation appears awkward, it would 
seem that the awkwardness is not due 
to circumlocution but to interference 
with our predilection for certain modes 
of thought. 

To return to the evidences of objec- 
tionable expressions in books, let us note 
another too frequently employed word, 
for. This time the series is arranged to 
show the more subtle usage first and the 
overt examples at the end: 

“They [insects] have solved the prob- 
lem of flight, which gives them immense 
advantages for dispersal, for seeking out 
appropriate growing places for their 
young” (1/). 

“Resting spores of the akinete type, 
which are structures for tiding the alga 
over unfavorable periods, usually germi- 
nate into a vegetative filament as soon 
as favorable conditions return” (3, p. 
285). 

“In the insectivorous or carnivorous 
plants, e.g., Venus flytrap, bladderwort, 
and pitcher-plant, leaves are modified 
for the capture of insects and other ani- 
mals” (7, p. 531). 

“There has to be some sort of mecha- 


nism for raising sap [in trees], and energy 
is lavishly expended in the process” (2, 
p. 139). 

“Because of the unique ability of le- 
guminous crops to convert nitrogen— 
from the soil nitrate or ammonia, or 
from the air—into bulk protein for feed- 
ing animals and other purposes above- 
ground, and for addition to the stock of 
organic matter and of plant-available 
nitrogen in the soil, the crux of food- 
supply on the modern scale is to render 
enough of the earthy nutrients, and of 
lime, phosphate, and potassium espe- 
cially, available to the legumes” (12). 

“In order for growth to occur, mate- 
rials must be taken from the environ- 
ment and incorporated into the develop- 
ing body” (9, p. 17). 

Sometimes a word with obvious teleo- 
logical connotation becomes so familiar 
in limited context that it becomes a con- 
ventional term, a quasi-technical word, 
no longer subject to criticism. One which 
is almost at that status in biology is store 
and its derivatives. Store connotes pro- 
vision for the future 





purposeful accu- 
mulation. A better choice is accumulate 
(or its derivatives), since it is noncom- 
mital concerning purpose or intent. Al- 
though it may be claimed that store in 
the biological sense has a special and ir- 
reproachable meaning, it is to be doubted 
whether students change their under- 
standing of the word when they enter 
and leave the classroom. Of the next 
four examples, those combining store 
with reserve or function are especially 
likely to lead students astray, but none 
of the examples would suffer if accumu- 
late were substituted: 

[In a description of food chains], 
“Others, the consumers, will be present 
because, directly or indirectly, they can 
utilize the food and its energy which is 
provided by the producers, whether it 
is an excess they have stored or the pro- 
ducer itself, usually after death” (13). 

“Starch is stored by plants in tubers, 
seeds, and fruits, and a similar substance 
called glycogen is stored by animals in 
the liver” (4, p. 424). 

“In some plants, e.g., Portulaca and 
century plants, the thick leaves function 
as water storage organs” (7, p. 531). 

“Cells of Dinophyceae store their pho- 
tosynthetic reserves as starch or as oil” 
(3, p. 151). 

Somewhat akin to the question of ac- 
cumulate versus store is the substitution 
by many biologists of interphase for rest- 
ing phase. Curiously, the objection to 
resting phase as applied to a nucleus has 
generally been that the nucleus is quite 
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active metabolically during this phase. 
But, irrespective of whether or not the 
nucleus is active, the very notion of a 
nucleus resting between divisions should 
have been considered to be far too an- 
thropomorphic. Yet despite the twofold 
argument against resting phase, this 
phrase retains some degree of currency, 
presumably because it is considered a 
technical expression. 

Even if careful biologists are willing 
to substitute interphase for resting phase, 
they have no similarly easy choice for 
various other words which impart more 
or less technical meanings—for example, 
dominance, competition, selection, and 
function. If not carefully used, such 
words lose the respectability granted to 
technical terms and communicate their 
intrinsic connotations of anthropomor- 
phism, animism, or teleology. This is, I 
think, apparent in connection with func- 
tion in some of the previous quotations. 
Selection, for which some biologists ex- 
pect absolution because its unfortunate 
implications are freely admitted, is 
hardly innocuous when it is described as 
entailing a choice by the environment, 
as in the following: 

“Artificial selection is a process similar 
to natural selection, except that the vari- 
ants that leave the greater progeny are 
chosen by man rather than by the gen- 
eral environment” [italics in the original] 
(9, p. 247). 

Perhaps these examples from biology 
textbooks represent merely unfortunate 
choices of words for concepts which are 
not in themselves unsound. We can hope 
so, and leave analysis of the concepts to 
the philosophers of science, since our 
present concern is with the words per se 
and their effect on students’ thought. 
But in physics there is used a familiar 
word which surely must disturb some 
thoughtful students, and as for the idea 
it’ represents, see what Erwin Schréd- 
inger (14) has to say: “. . . the notion 
of force, the most dangerous relic of 
animism in this science.” “Force,” a 
cornerstone of Newtonian physics, a 
word and a concept that pervade our 
language and our thinking—if this is sus- 
pect, then what of the vocabulary of the 
less exact sciences? 


Hints at the Supernatural 


Not the least of the nonrigorous lan- 
guage habits in science teaching is that 
of implying the activity of a supernat- 
ural being. To the beginner, the idea of 
natural law presupposes a lawgiver, and 
this extrapolation is confirmed when we 
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state that phenomena occur in obedience 
to natural laws, or when we imply such 
obedience by the words must or has to. 
For example, in one lecture I declared 
that an excited electron has to give up 
the absorbed energy when it returns to 
a lower energy level. A bright student 
should have pointed out that the elec- 
tron doesn’t have to give up the energy, 
it just does. In like manner, the idea of 
a planner may be conjured up by the 
idea of order or plan in the universe, 
particularly if other words support the 
inference. Note the mutual reinforce- 
ment of plan and constructed: 

“It was he [Copernicus] who revealed 
to us, in its broad outlines, the plan upon 
which the Universe is constructed, or at 
least that part of the Universe which is 
of most immediate interest to us” (15). 

Or, isn’t it a sublimation of tendencies 
toward supernaturalism when nature is 
personified (deified?) : 

“For we know, from ordinary obser- 
vation, how exceedingly wasteful and 
haphazard are nature’s means of secur- 
ing her ends” (J, p. 23). 

These hints at the supernatural call to 
mind the “why” questions, which, ad- 
mittedly, are often thought-provokers. 
Not uncommonly these questions do not 
provoke beginners into causal thinking, 
and insofar as they tempt students into 
seeking reasons other than causes, ques- 
tions such as the following would be 
more appropriately put to a class in 
metaphysics than to one in science: 

“Why, for example, should the proton 
have eighteen hundred times the mass of 
the electron?” (1, p. 188). 

“Tt [Bohr’s theory] left unexplained 
such questions as why an electron pre- 
ferred a small orbit to a large one, why 
in its jumps it chose one small orbit in 
preference to another, why it could not 
move in other orbits than the discrete 
ones required by the hypothesis” (4, p. 
S21). 

It is very easy to explain to the stu- 
dent that “why” in science requires a 
mechanistic rather than a teleological 
answer. It is not so easy to get him to 
adhere to this requirement, especially in 
biology. Rare indeed is the student who 
will explain “why a salmon swims up- 
stream” in mechanistic terms. Inciden- 
tally, I have found considerable shock 
value in confronting classes with two 
questions in succession: (i) Why does 
a potted plant bend toward a window? 
(ii) Why does a moth fly into a candle 
flame? At least temporarily the class 
realizes the advantage of rephrasing with 
“what causes... ,” but more than a 
single device is needed to overcome the 





continuous beguilement into teleology, 
animism, and anthropomorphism to 
which our students are subjected. 

I will not attempt to classify the re- 
maining few quoted pasasges. In addi- 
tion to the specific words which are ob- 
jectionable (italics mine), the general 
tenor of these passages seems unneces- 
sarily nonrigorous: 

“In Infusoria, where the macro-nu- 
cleus normally divides in this artless way 
[amitotically], the micro-nucleus divides 
mitotically. The whole process of mitosis 
is an elaborate way of ensuring that the 
genes which are localized in the chro- 
mosomes shall be exactly distributed 
among the daughter nuclei (/6, p. 69). 

“Obviously blood must not clot inside 
the blood vessels, as it would block the 
circulation .. .” (16, p. 145). 

“As the temperature increases the 
molecules become more and more agi- 
tated; each one bounds back and forth 
more and more vigorously in the little 
space left for it by its neighbors, and 
each one strikes its neighbors more and 
more strongly as it rebounds from them” 
(8, p. 44). 

“So eager are sodium atoms to lose 
electrons, so anxious are Cl atoms to re- 
ceive them, that the combination is ex- 
tremely violent, accompanied by the 
evolution of much heat and light” (4, p. 
335). 

But why worry about it? Few of us 
would offer a brief in support of teleo- 
logical language, but can’t we be tolerant 
of occasional contaminations? Must our 
language be made aseptic? I maintain 
that we should try, and this means giv- 
ing more than lip service to the attempt. 
Lip service is not merely insincerity; it 
may lead to unjustified feelings of secur- 
ity. In one of. his expositions of opera- 
tionalism Bridgman makes a point that 
applies here. He says (17), “The true 
meaning of a term is to be found by ob- 
serving what a man does with it, not 
what he says about it.” So also, though 
we say we are against teleology and all 
the rest, we use these ideas in our lan- 
guage and thereby display the extent to 
which they affect our thinking. 


Suggested Remedies 


What can we do about it?—other than 
be more careful, that is. Carefulness is a 
rather passive approach; it may protect 
students from being led astray, but it is 
hardly likely to teach them to avoid the 
pitfalls consciously. If a little class time 
can be devoted to the problem, it can 
be a rewarding topic, not only for its 
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own sake but for its reinforcement of 
other topics. The following active ap- 
proaches have been used in a large class 
(400 students) to sufficient advantage 
to encourage further attempts. First, we 
presented justification for our avoidance 
of the teleological, animistic, and anthro- 
pomorphic viewpoints, as follows. 

1) When mechanistic explanations are 
available, teleology and its allies violate 
the principle of parsimony. (Pointing 
this out is one of the easiest means of 
elucidating the application of Occam’s 
razor. ) 

2) Teleological and similar elements 
of explanations are probably never heu- 
ristic in the natural sciences. (We used 
this point to reinforce discussion of the 
criteria of a good theory). 

3) Questions formulated in teleologi- 
cal and similar styles are “meaningless” 
in the sense that they are not susceptible 
of scientific investigation, whereas re- 
statement in rigorously mechanistic or 
operational terms will often indicate the 
means of attacking the problem. (Sub- 
stitute what causes in questions that be- 
gin with why). 

To pursue this active approach, we 
attacked textbook statements, some of 
which are quoted in this article. Some- 


times passages were dissected in class; 
others appeared in examination ques- 
tions. This was disconcerting to some 
students, who found it unorthodox to 
challenge the printed word. Since rejec- 
tion of the method of authority is often 
taught as a feature of the scientific atti- 
tude, we feel that the technique was val- 
uable. 

It is realized that some will consider 
such techniques to be distractions from 
what the author or lecturer is trying to 
teach. Indeed, the whole matter may be 
dismissed as a disproportionate concern 
with words at the expense of course con- 
tent. But what is the lecturer trying to 
teach? What should be the content of 
science courses which, usually, purport 
to satisfy the objectives of a liberal-arts 
curriculum? In view of the differences 
between the. traditional content of phys- 
ics and chemistry and biology, it seems 
unreasonable to claim that these differ- 
ent contents are equivalent for satisfying 
Rather, we 
should reexamine one of the platitudes— 
“teach them how to think.” If this is 
what the lecturer hopes to teach, then an 
occasional distraction froni the factual 
material is not only justified, it is essen- 
tial. 


liberal-arts requirements. 


AAAS Washington Meeting 


The preliminary announcement of the 
Seventh Washington Meeting [Science 
127, 1246 (23 May 1958)], which will 
be held from 26-31 December, inclusive, 
has indicated the scope of the programs 
of the AAAS as a whole, the 18 sections, 
and of the nearly 100 participating or- 
ganizations. 

The synopses of the programs, which 
began to appear in Science with the 7 
November issue and are concluded on 
page 1438, have provided additional in- 
formation—but only the General Pro- 
gram-Directory, which will reach ad- 
vance registrants by first-class mail in 
the next day or so, can furnish a full 
appreciation of the number and quality 
of the more than 300 sessions. The edi- 
torial on page 1391 points out a few of 
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the highlights. It is manifest that this 
year’s 125th annual meeting of the As- 
sociation will be particularly interesting 
and significant. 

The Annual Exposition of Science and 
Industry, the largest and most varied in 
recent years; the unusual number of care- 
fully selected, prize-winning foreign sci- 
entific films; the first demonstration of a 
new, much improved, closed-circuit, 
color television system; the special events 
for women—any one of these might 
make a visit to Washington worthwhile 
—merit special consideration. There are, 
however, programs of interest to special- 
ists in all the principal disciplines, strong 
interdisciplinary symposia, and a number 
of programs of concern to all scientists. 
A conspectus of these events follows. 
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AAAS Special Sessions 


One of the characteristic and most im- 
portant features of the annual meetings 
of the Association is the series of out- 
standing general addresses by distin- 
guished authorities, sponsored by organi- 
zations that meet regularly with the 
AAAS. These special events are joint 
sessions with the Association and are 
open to the general public of the city in 
which the meeting is held. 

AAAS Presidential Address; 28 Dec., 
evening; Wallace R. Brode, science ad- 
viser, Department of State, and president 
of the AAAS, presiding. “Fifty years of 
medical genetics,” by Laurence H. Sny- 
der, president, University of Hawaii, and 
retiring president of the AAAS. Preced- 
ing the address, Leonard Carmichael, 
secretary of the Smithsonian Institution 
and general chairman of the Washington 
meeting, will speak briefly. Following the 
address there will be an informal AAAS 
presidential reception in the ballroom 
and adjacent rooms of the Sheraton-Park 
Hotel. All registrants and members of 
the local committees are cordially invited 
to attend. 

Joint Annual Address of the Society 
of the Sigma Xi and the United Chapters 
of Phi Beta Kappa; 29 Dec., evening. 
“Science and public policy,’ James R. 
Killian, Jr., special assistant to the Presi- 
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dent for science and technology. Wallace 
R. Brode, president, will represent the 
AAAS. 

Annual Lecture and Film of the Na- 
tional Geographic Society; 30 Dec., eve- 
ning. “Winter at the South Pole,” Paul 
A. Siple, scientific adviser, Office of the 
Chief of Research and Development, 
U.S. Army. Paul E. Klopsteg, president- 
elect, will represent the AAAS. 


Religious Events 


Adas Israel Congregation. 27 Dec., 
morning. “Science as a tool for human 
betterment,’ Maurice Shapiro, U.S. 
Naval Research Laboratory. 

Washington Cathedral. 28 Dec., morn- 
ing. Guest sermon by Paul Johannes Til- 
lich, Harvard University. A portion of 
the cathedral will be reserved until 10:50 
for visiting scientists wearing the Con- 
vention Badge. 

St. Matthew’s Cathedral. Solemn 
High Mass, Most Reverend Patrick A. 
O’Boyle, Archbishop of Washington, pre- 
siding. “Ideals and Idols in Scientific 
Progress,” Right Reverend Monsignor 
William J. McDonald, Catholic Univer- 
sity of America. 

Luncheon and Business Meeting of the 
Albertus Magnus Guild; 28 Dec., noon. 
Georgetown University School of Nurs- 
ing dining room; Eugene M. K. Geiling, 
University of Chicago, presiding. 

Washington Cathedral, 28 Dec., after- 
noon. Evensong and Musical Service; 
Seven Lessons and Carols. 


AAAS General Symposium 


At a joint meeting in the spring of 
1956, the Committee on AAAS Meet- 
ings and the secretaries of the AAAS 
sections decided that at each AAAS an- 
nual meeting there should be one or more 
general sessions for the Association as a 
whole. The title “Moving Frontiers of 
Science” was adopted for these sessions, 
which consist of reports of research 
trends and findings of such broad nature 
that they are of concern to 
branches of science. 

Patterns of Scientific 
Organization. Part I, 26 Dec., evening. 
Wallace R. Brode will preside. ‘““Organi- 
zation of Scientific Activities in the 
United Kingdom,” E. S. Hiscocks, direc- 
tor of the United Kingdom Scientific 
Mission, Washington, D.C.; “Organiza- 
tion of Scientific Activities in Norway,” 
Robert Major, director, Royal Norwe- 
gian Council for Scientific and Industrial 
Research, Oslo. Part II, 27 Dec., after- 
noon. Wallace R. Brode will preside. 
“Organization of Scientific Activities in 
Canada,” B. G. Ballard, vice president, 
National Research Council of Canada; 
“Comparisons with the Organization of 


many 


Com parative 
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Scientific Activities in the United States, 
Don K. Price, dean, Graduate School of 
Public Administration, Harvard Univer- 
sity; Discussion by participants. 


AAAS General Sessions 


Social Aspects of Science. The AAAS 
Committee on Social Aspects of Science 
was authorized at the New York Council 
Meeting of the AAAS in 1956. It grew 
out of an Interim Committee authorized 
the previous year, under the chairman- 
ship of Ward Pigman of the University 
of Alabama Medical Center. Members 
of the committee are: Chauncey D. 
Leake, chairman; T. C. Byerly; Barry 
Commoner; H. Jack Geiger; Lawrence 
Kubie; Margaret Mead; Frank W. Note- 
stein; Ward Pigman; Stuart A. Rice; 
David Rutstein; Henry D. Smyth; J. J. 
Spengler; Wallace R. Brode, ex officio; 
Paul E. Klopsteg, ex officio; Laurence H. 
Snyder, ex officio; Dael Wolfle, ex officio. 

“Perspectives in our National Medical 
Research Program,” 27 Dec., morning. 
Symposium arranged by Chauncey D. 
Leake, who will preside. Speakers: Stan- 
hope Bayne-Jones, U.S. Department of 
Health, Education, and Welfare; Fran- 
cis Boyer, Smith, Kline & French Labo- 
ratories, Philadelphia, Pa.; Hugh H. 
Hussey, Georgetown University School 
of Medicine; Willard C. Rappleye, 
Josiah Macy Jr. Foundation, New York; 
James A. Shannon, National Institutes 
of Health. 

Science and Mathematics. The AAAS 
Cooperative Committee on the Teaching 
of Science and Mathematics was estab- 
lished in 1941 by representatives of sev- 
eral scientific societies to work on edu- 
cational problems whose solution can be 
obtained better by cooperative action 
than by any 
working alone. 
28 Dec., morning. J. W. 
Buchta, chairman of the committee, will 
preside. “Report of the Science Teach- 
ing Improvement Program and Future 
Plans,” John R. Mayor, AAAS. Panel re- 
port, “Study on the Use of Science Coun- 
selors.” Participants: Wayne ‘Taylor; 
John A. Brown; Clarence Diebel; H. 
Seymour Fowler; John W. Gustad; Alan 
Humphreys; F. L. Nicolai; Oscar Schaaf; 
John Wagner. 

Washington Academy of Sciences. 
Symposium: “Extramural Science Pro- 
grams of the Federal Government”; ar- 
ranged by a committee, George W. Irv- 
ing, Jr., chairman; 28 Dec.; A. T. 
McPherson, National Bureau of Stand- 
ards, presiding. Papers by Robert B. 
Brode, National Science Foundation; C. 
J. Van Slyke, National Institutes of 
Health; Byron T. Shaw, U.S. Depart- 
ment of Agriculture; George D. Lukes, 
U.S. Department of Defense; Charles L. 
Dunham, U.S. Atomic Energy Commis- 


single scientific group 


Session; 





sion; and Ira H. Abbott, National Aero- 
nautics and Space Administration. 

Academy Conference. Panel discus- 
sion: “The Academy Movement—Yes- 
terday, Today, and Tomorrow’; 28 
Dec.; A. M. Winchester, Stetson Uni- 
versity, presiding. Papers by C. L. Baker, 
Southwestern College at Memphis; J. 
Teague Self, University of Oklahoma; 
Ralph W. Dexter, Kent State Univer- 
sity; and Paul B. Sears, Yale University. 
Panel members, Foley F. Smith, Vir- 
ginia Academy of Science; Robert C. 
Miller, California Academy of Sciences; 
E. Ruffin Jones, Jr., University of Flor- 
ida; and Clarence Lindahl, Iowa State 
College. 

Session on Junior Academies: 28 
Dec.; Elnore Stoldt, Jacksonville, IIl., 
presiding. Paper by H. Neil Hardy, New 
Lenox, Ill., followed by a panel discus- 
sion: “Current Activities and Problems 
of Junior Academies of Science”; Robert 
C. Miller, moderator; panel members, 


Ted F. Andrews, Kansas State Teachers , 


College; Harry J. Bennett, Louisiana 
State University; Clarence H. Lindahl; 
Clyde T. Reed, University of Tampa; 
Karlem Riess, Tulane University; and 
James A. Rutledge, University of Ne- 
braska. 

Dinner and presidential address: “A 
New Day for Science?” by John A. Yar- 
brough, Meredith College; 28 Dec.; 
Thelma C. Heatwole, presiding. 

Twelfth Annual Junior Scientists As- 
sembly. This year the Junior Scientists 
Assembly, sponsored by the Academy 
Conference, has invited many selected 
students from the Washington area, who 
are interested in science as a career, to 
a program especially planned for them. 
The program has been arranged by a 
committee under the chairmanship of 
Keith C. Johnson, department of sci- 
ence, District of Columbia Public 
Schools. There will be four panel dis- 
cussions on: science and mathematics 
education in college and high school; 29 
and 30 Dec. Annual Christmas lectures 
by J. R. Zacharias, Massachusetts In- 
stitute of Technology: I, “The Size of 
Atoms,” 29 Dec.; II, “The Pressure of 
Light,” 30 Dec. 


Color Television Programs 


Closed-circuit color television on con- 
ventional receivers has been shown at 
various medical and other meetings for 
some years. A new, improved closed- 
circuit television system—featuring large 
screen projection with superior color 
and definition—will be demonstrated 
publicly for the first time at any scien- 
tific meeting, through the cooperation 
of CIBA Pharmaceutical Products, Inc. 

Seven sections of the Association have 
collaborated on four 1l-hour programs 
with teaching content as well as intrinsic 
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entertainment value. Those interested in 
the technical details. of the “Ediphor” 
system, invented in 1939 and only re- 
cently perfected, may secure information 
at the CIBA booths in the Annual Ex- 
position of Science and Industry. 

Program I. 27 Dec., afternoon; jointly 
sponsored by AAAS Sections B-Physics, 
C-Chemistry, and E-Geology and Geog- 
raphy. Arranged by a committee, Deane 
B, Judd, National Bureau of Standards, 
chairman. Subjects covered: refraction 
of light; production of spectra; crystals; 
polarized light; fluorescence; color vision 
and color blindness; experiments with 
free radicals. 

Program II. 28 Dec., afternoon; 
jointly sponsored by AAAS Sections 
F-Zoological Sciences and G-Botanical 
Sciences. Arranged by a subcommittee of 
the AIBS Committee on Education and 
Professional Recruitment, H. Burr 
Roney, University of Houston, chairman. 
Demonstration of Growth, Septation, and 
Cytoplasmic streaming in Monilia (Neu- 
rospora) sitophila, Carroll Cox, Uni- 
versity of Maryland. A Survey of Dro- 
sophila Genetics, with Demonstrations 
of Salivary Gland Chromosome Prepa- 
ration Technique, and Discussion of the 
Probable Relations between DNA, Nu- 
cleoprotein Structure, and Salivary Chro- 
mosomes, Lewis Levine, College of the 
City of New York. Demonstrations of 
Microsurgical Procedures on Protozoa, 
particularly Stentor: Examples of In- 
duced Fission, Parabiotic Grafting, Nu- 
clear Transplants, etc., Paul B. Weisz, 
Brown University. 

Program III. 29 Dec., afternoon; 
sponsored by AAAS Section N-Medical 
Sciences. Arranged by the officers of the 
section and Andrew G. Morrow, Na- 
tional Heart Institute, Bethesda, Md. 
This program, supplemental to the sec- 
tion’s symposium, is restricted to those 
with professional interests who have ap- 
plied for, and received, a card of ad- 
mission. 

Program IV. 30 Dec., afternoon; spon- 
sored by AAAS Section N-Medical Sci- 
ences. Arranged by the officers of the 
section and Andrew G. Morrow. This 
program, supplemental to the section’s 
symposium, is restricted to those with 
professional interests who have applied 
for, and received, a card of admission. 


AAAS Science Theatre 


The AAAS Science Theatre, a per- 
manent feature of the Association’s an- 
nual meeting, presents each year a selec- 
tion of the latest domestic and foreign 
scientific films at intervals throughout 
the meeting period. Admission is se- 
stricted to those who wear the Conven- 
tion Badge. The Theatre will be in the 
Exhibit Hall of the Sheraton-Park Hotel. 
The Association is greatly indebted to 
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those who made and lent these films. 

Hours of the Science Theatre: 27-28 
Dec., 10 A.M. to 2 P.M. and 2 to 6 P.M.; 
29 Dec., 9 A.M. to 1 P.M. and 1 to 5 P.M.; 
30 Dec., 11 a.m. to 3 p.m. 


Saturday Morning, 27 Dec. 


Human Gastric Function. Presented by 
Smith Kline & French Laboratories, 

Ultimate Structure. Produced by Phil- 
ips Electronics. 

Stimuli Releasing Sexual Behaviour of 
Domestic Turkeys. Produced by Martin 
Schein and E. B. Hale, Psychological 
Cinema Register, Pennsylvania State 
University. 

Living in a Reversed World. Produced 
by Theodor Erismann and Ivo Konler, 
Department for Experimental Psychol- 
ogy, University of Innsbruck, Austria. 

Mystery of Time. Produced by Moody 
Institute of Science. 

High Energy Radiations for Mankind. 
Produced by High Voltage Engineering 
Corporation. 

Dynamics of Phagocytosis: the Inter- 
action between Group A. Streptococci 
and Human Neutrophils in vitro. Pro- 
duced by Leo L. Leveridge, Medical 
Film Department, Pfizer Laboratories, 
and Armine T. Wilson, Alfred I. duPont 
Institute, with Production Services by 
Campus Film Productions. 

The Human Nose—What Makes It 
Different? Produced by Medical Film 
Guild. 

The World of Microbes. Produced by 


Tokyo Cinema Co., Tokyo, Japan. 
Saturday Afternoon, 27 Dec. 


Comparative Micro-Cinematographic 
Study of Results Obtained in Tissue Cul- 
ture Investigations: Positive Anoptral 
and Nomarski Interference Phase Con- 
trast. Produced by Robineaux, Hospital 
Saint-Antoine, Paris, France. 

Uranium. Produced by Films Division 
Government of India, Bombay. 

Cycle of Life. Produced by Foundation 
Films and Science, University Films, 
Utrecht, Netherlands. 

Analysis of Reactions between Anti- 
bodies and Living Cells. Produced by K. 
G. Moreman, E. T. Ambrose, G. C. 
Easty, and D. M. Easty, Chester Beatty 
Cancer Research Institute, London, Eng- 
land. 

Trapped Free Radicals. Produced by 
National Bureau of Standards. 

Paths of Steel. Produced by United 
States Steel Corporation. 

Reaching for the Stars. Produced by 
Australian News and Information Film 
Division, Commonwealth Department of 
the Interior. 

Our Sun’ in Action. Produced by Sac- 
ramento Peak Observatory of the Geo- 
physics Research Directorate, Air Force 
Cambridge Research Center. 

Music from Oil Drums. Produced by 
Toshi and Peter Seeger. 


The Kinetics and Development of Em- 
bryonic Organs in vitro. Produced by 
E. Wolf, College de France, Paris. 

Aero Medical Research. Produced by 
the U.S. Air Force. 

Submarine Medicine. Produced by 
Medical Horizons, Ciba’ Pharmaceutical 
Products. 


Sunday Morning, 28 Dec. 


The Earth Is Born. Produced by Trans- 
film. 

Egg Development and Metamorphosis 
of Calliphora Erythrocytes. Produced by 
Dr. Ing. Wolf, Institute fiir den Wissen- 
schaftlichen Film, Gottingen, Germany. 

Oil-Bearing Paim. Produced by Ger- 
ard de Boe, Watermael-Bruxelles. 

Between the Tides. Produced by Brit- 
ish Transport Films, London. 

At the Doorstep toward Life. Pro- 
duced by Veb-Defa Studio fiir Popular- 
wissenschaftliche Film, Potsdam-Babels- 
berg, Germany. 

Faster than Sound. Produced by Veb- 
Defa Studio fiir Popularwissenschaft- 
liche Film. 

Cradles. Produced by Studios Buda- 
pest, Hungary. 

Sea Urchins. Produced by J. Painleve 
and G. Hamon, Paris. 

The Work of the Heart in the Sea- 
Trout Embryo. Produced by Office of 
Distribution of Films, Warsaw, Poland. 

Ultrasonic Processes in Schlieren Stud- 
ies. Produced by Institute fiir Mikrobio- 
logie und Experimentelle Therapie, Jena, 
Germany. 

Astronomical and Meteorological Phe- 
nomena. Institute of Geophysic Appli- 
cation, Academy of Sciences of the 
USSR, Moscow. 

Biological Action of Ionising Radia- 
tion upon Microorganisms. Studio of 
Moscow of Science Films, Moscow. 

Colorphotography. Produced by Veb- 
Defa Studio fiir Popularwissenschaftliche 
Film. 


Sunday Afternoon, 28 Dec. 
Same as Saturday morning, 27 Dec. 


Monday Morning, 29 Dec. 
Same as Saturday afternoon, 27 Dec. 


Monday Afternoon, 29 Dec. 
Same as Sunday morning, 28 Dec. 


Tuescay, 30 Dec. 


The World of Microbes. 

Capillary Vessels in Surfaces of Skin 
and Organs. Produced by Dr. Ing. Wolf, 
Institute fiir den Wissenschaftlichen 
Film. 

The Kinetics and Development of 
Embryonic Organs in vitro. 

Dynamics of Phagocytosis: the Inter- 
action between Group A Streptococci 
and Human Neutrophils in vitro. 

The Earth Is Born. 

Sea Urchins. 

Between the Tides. 
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Glass. Produced by Ministry of Edu- 
cation, Arts, and Sciences, The Hague, 
Netherlands. 

Lighting Systems in Microscopy. Pro- 
duced by J. Dragesco, Paris, France. 

Whooping Crane. Produced by Office 
of Information, U.S. Fish and Wildlife 


Service. 


Symposia 


Mathematics. “Mathematics in the So- 
cial Sciences”; “The Problem of Formu- 
lating a Problem”; “Adventures with 
Electronic Digital Computers.” 

Physics. “Reviews of Special Topics in 
Physics”; “Satellite Mechanics and Space 
Explorations”; “Upper Atmosphere Re- 
search and Reentry Mechanics”; “Space 
Vehicle Design”; “Guidance, Control, 
and Communications”; “Review of Re- 
cent Developments in Radar Meteorol- 
ogy”; “Numerical Weather Prediction.” 

Chemistry. “Kinetics of Gas Phase Re- 
actions’; “Frozen Free Radicals” (two 
sessions); “Chemical Effects of High 
Energy Radiation” (three sessions); 
“Biochemical Studies of Schizophrenia.” 

Geology and Geography.” “History of 
American Geology” (three sessions); 
“Experimental Geology”; “Geographic 
Research—Broadening Horizons”; “The 
Saint Lawrence Seaway.” 

Zoological Sciences. “Vertebrate Zo- 
ology” (four sessions) ; “Arthropod Phys- 
iology” (five sessions); “Linnaeus and 
Nomenclatorial Codes”; “Basic Concepts 
of Systematic Order”; “Systematics: 
Present and Future.” 

Biological Sciences. “Some Unsolved 
Problems in Biology, 1958: I, Plant and 
Animal Behavior; II, Differentiation”; 
“Integrative Mechanisms in Biology”; 
“Mathematical Models in Biology”; 
“Calcification in Biological Systems”; 
“Microbiology in Outer Space Research.” 

Botanical Sciences. “The Physiology 
of Algae.” 

Anthropology. “Anthropological Re- 
search in Government.” 

Psychology. “Early Experience and 
Imprinting”; ““Psychopharmacology: Be- 
havior Profiles and Drug Action”; “The 
Human as a Measuring Instrument”; 
“How Phylogenetically Older Parts of 
the Brain Relate to Behavior’; “The 
Future of Contemporary Learning Theo- 
ries.” 

Social and Economic Sciences. “Major 
Problems of the American Economy”; 
“Research Problems in the Social Sci- 
ences” (two sessions); “Political Science 
Roundtable”; ‘Controversial Areas in 
Twentieth Century Criminology”. (four 
sessions); “Sociological Studies in Men- 
tal Disorder”; “Demographic and Socio- 
logical Aspects of Scientific Manpower”; 
“Statistical Methods in the 1960 Cen- 
sus’; “Some Developments in Statistical 
Economics.” 
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History and Philosophy of Science. 
“Studies in Pre-Darwinian Evolution”; 
“Problems and Studies in 19th Century 
Science”; “Population Dynamics” (twe 
sessions). 

Engineering. “National and Interna- 
tional Aspects of Systems of Units in Co- 
ordinated Disciplines of Science and 
Technology” (four sessions); “Photo- 
grammetry in Science” (two sessions) ; 
“Instrumentation of Precision Measure- 
ments.” 

Medical Sciences. “Congenital Heart 
Disease” (four sessions); ‘Premedical 
and Predental Education’; “Man and 
His Environment in Space” (two ses- 
sions); “Hallucinations” (four sessions). 

Pharmacy. “Hospital Pharmacist of 
the Future.” 

Agriculture. “Water and Agriculture” 
(four sessions). 

Industrial Science. “Industrial Science 
Today.” 

Science in General. “Participation of 
Women in Science”; “Communicating 
Science in Translations”; “(Communicat- 
ing Science in Three Dimensions”; 
“Communicating Science in Specialized 
Libraries”; ““The Employment Situation 
for Scientists and Engineers in 1959” 
(two sessions) ; “International Geophysi- 
cal Year Results: I, Arctic and Antarc- 
tic; II, Rockets and Satellites; III, Me- 
teorology, Oceanography, Glaciology” 
(three sessions). 

Additional information on the pro- 
grams planned in industrial science, edu- 
cation, and science in general is pub- 
lished on page 1438. 


AAAS Business Sessions 


The Board of Directors of the Associa- 
tion will meet in a private suite in the 
Sheraton-Park Hotel, at 9:30 a.m. Sat- 
urday, 27 Dec., and again at the same 
hour on Sunday, 28 Dec. 

The Council of the Association will 
meet Saturday afternoon, 27 Dec., at 
4 p.M., in the Continental room of the 
Sheraton-Park Hotel. A second session 
of the Council is scheduled for Tuesday 
morning, 30 Dec., at 9 A.M., in the same 
room. Subjects to be considered by the 
Council (in addition to the agenda pre- 
pared) usually are first brought before 
the Board of Directors through the Ex- 
ecutive Officer. During the meeting, 
communications for the Board of Direc- 
tors should be submitted in writing and 
left at the mail desk of the Sheraton- 
Park Hotel. They should be addressed to 
Dael Wolfle. 

There will be a joint luncheon and 
business meeting of all Section Officers 
and the Committee on AAAS Meetings 
on Tuesday, 30 Dec., at 12:30 p.m. in a 
private suite at the Sheraton-Park Hotel. 
Dael Wolfle and Raymond L. Taylor, 


cochairmen. 





Hotel Headquarters 


The Sheraton-Park Hotel is the offi- 
cial headquarters of the AAAS; it is 
where the Council of the Association will 
meet and where. other business sessions 
will be held. The Press Room—for re- 
ceipt of authors’ abstracts and the only 
source of press releases—is in the Frank- 
lin Room just off the lobby. 

The Main Registration-Information 
Center, the Visible Directory of Regis- 
trants, the AAAS Office, the AAAS Sci- 
ence Theatre, and the Annual Exposi- 
tion of Science and Industry are also all 
in the Sheraton-Park Hotel. 

The headquarters of the 18 sections 
and 93 participating societies appeared 
in Science, 18 July. 


Registration 


Main Registration-Information Cen- 


ter. The AAAS Main Registration-Infor- . 


mation Center is located in the lobby of 
the Sheraton-Park Hotel. It will be open 
as follows: 26 Dec., 9 A.M. to 9 P.M.; 
27-30 Dec., 8 a.m. to 8 P.M., with the 
exception of Monday, 29 Dec., when it 
will remain open till 11 p.m. to accom- 
modate nonregistrants who wish to at- 
tend the AAAS Smoker, and Tuesday, 30 
Dec., when it will close at 6 P.M. 

Badges and General Programs may 
also be obtained at the supplementary 
registration desks, but supplementary lit- 
erature, maps, and the like will be avail- 
able only at the Main Registration Cen- 
ter. Advance registrants (who have re- 
ceived programs and badges prior to the 
meeting) are urged to visit the Main 
Registration Center at any convenient 
time to obtain these items. 

Supplementary Registration Desks. For 
the convenience of those attending the 
125th meeting, there are four supplemen- 
tary hotel registration desks, as follows: 
Shoreham, 26 Dec., 10 A.M. to 9 P.M.; 27 
Dec., 8 A.M. to 8 p.M.; 28 Dec., 9 A.M. to 
8 p.m.; 29 Dec., 9 A.M. to 5 P.M.; Statler, 
26 Dec., 1 P.M. to 9 p.M.; 27 Dec., 8 A.M. 
to 8 p.M.; 28 Dec., 9 A.M. to 8 P.m.; 29 
Dec., 9 A.M. to 5 p.m. Willard, 27 Dec., 1 
P.M. to 9 p.M.; 28 Dec., 8 A.M. to 8 P.M; 
29 Dec., 8 A.M. to 6 P.M. Dupont Plaza, 
28 Dec, 9 AM. to 8 P.m.; 29 Dec., 8 
A.M. to 6 P.M. 

Guests at the Washington Hotel will 
find the Willard convenient for registra- 
tion; guests at the Roosevelt or Windsor 
Park should register at the Sheraton- 
Park; guests at, the Sheraton-Carlton will 
find the Statler convenient. 

Registration Fee. The AAAS registra- 
tion fee, which, intentionally, has been 
kept at a minimum, is $3 for all; a spouse 
or child not wishing a separate program 
may register for $1, if registering at the 
same time. Each registrant receives a re- 

ceipt, a Convention Badge, and the Gen- 
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eral Program-Directory—the only publi- 
cation with the programs of the 18 
AAAS Sections and of the 92 participat- 
ing organizations. Any person who pur- 
chases an advance copy of the General 
Program-Directory but does not register 
in advance, and who then attends the 
meeting, has agreed to complete his regis- 
tration—and is expected to do so—at the 
Main Registration Center, or at one of 
the four supplemenary registration desks, 
after which he will receive his Conven- 
tion Badge and the privileges that go 
with it. 

AAAS Convention Badge. Every 
thoughtful person will wish to register 
and thus pay his share of the expenses 
of the meeting. The AAAS Convention 
Badge indicates that you are a complete 
participant in this 125th Convention of 
the Association. The badge should be 
worn throughout the meeting because it 
reminds others to register; it is needed 
for admission to the AAAS Science 
Theatre, the AAAS Smoker, and the re- 
ception that follows the presidential ad- 
dress; and it helps your friends to find 
you. 

Visible Directory of Registrants. The 
Visible Directory of Registrants, for the 
maximum convenience of all, is located 
in the foyer near the Annual Exposition 
of Science and Industry. It is open at all 
times. The registration cards of all regis- 
trants are placed in the Visible Directory 
as soon as possible after registration. The 
arrangement is alphabetical. The cards 
of advance registrants are completely 
alphabetized and typed since they are 
posted in Washington prior to the meet- 
ing; all other registration cards are filed 
to the second or third letter of the sur- 
name (Ba, Be, and so forth). Members 
of the press, exhibitor personnel, and 
guests are included in the Visible Direc- 
tory—on blue cards instead of yellow. 
Registrants will find the Visible Direc- 
tory invaluable in determining the con- 
vention addresses of friends attending the 
meeting. 

Mail, Telegrams, and Messages. Mail 
and telegrams addressed in care of the 
AAAS will be held at the AAAS Office 
in the Madison suite, off the lobby of the 
Sheraton-Park. Efforts will be made to 
notify addressees listed in the Visible Di- 
rectory, but the Association assumes no 
responsibility for the delivery of mail or 
of telegrams. Telephone and personal 
messages will be filed alphabetically in 
the AAAS office, and the names of those 
for whom they are intended will be 
posted on a bulletin board. 

Society Meal Function Tickets. Tickets 
to the dinners or luncheons of any par- 
ticipating society are obtainable only 
from representatives of that society, 
either during preceding sessions of that 
society, at the AAAS Information Cen- 


ter, or at supplementary Registration 
Desks, 
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Special Events for Women 


Several special events for women have 
been arranged by the Committee on 
Women’s Events (Mrs. Allen T. Water- 
man, chairman). 

Registration. Be sure to register—or 
to have your husband register for you— 
and to get your Convention Badge. 

Women’s Information Center. This is 
located near the Main Registration in 
the lobby of the Sheraton-Park Hotel. 
Here you can find information and lit- 
erature describing the events planned 
for the wives of members. Buy your 
ticket for the Ladies’ Luncheon here. 

Coffee Hour: 9:30 to 11 a.m., Friday 
and Saturday, 26 and 27 Dec., near the 
Information Center at the Sheraton- 
Park. No charge for the coffee. 

Sunday, 28 Dec. Note the special serv- 
ice at Washington Cathedral at 11 a.m. 
and other services described under “Re- 
ligious Events.” 

Monday, 29 Dec., 10 a.m. Special in- 
troduction to the Smithsonian Institu- 
tion, at the Natural History Building at 
10th Street and Constitution Avenue, in 
the auditorium. Leonard Carmichael, 
secretary of the Smithsonian Institution 
and general chairman of this meeting of 
the AAAS, will welcome the wives of 
members to Washington and to the 
Smithsonian. Tour of the institution. 
The Information Center has a list of 
places near the Smithsonian for lunch 
or tea. 

Tuesday, 30 Dec., 9:20 a.m. Special 
tour of the White House, arranged by 
the White House staff. Children may 
accompany their parents. Be at the East 
Gate promptly. You must wear your 
registration badge. No charge. 

Tuesday, 30 Dec., 12:45 p.m. Ladies’ 
luncheon in the Palladian room of the 
Shoreham Hotel. Price $3.50. Tickets 
will be on sale at the Women’s Informa- 
tion Center at the Sheraton-Park and in 
the lounge during the coffee hour. We 
cannot promise that there will be tickets 
available at the door at the time of the 
luncheon. Margaret Mead, associate cu- 
rator of ethnology for the American 
Museum of Natural History and mem- 
ber of the AAAS Board of Directors, 
will speak on “On Bringing up Children 
in the Space Age.” 


Local Travel Directions 


At this 125th meeting, the hotels used 
are all on the same bus line. Thus, al- 
most all the sessions in their numerous 
public rooms are not inconveniently far 
from each other. For the convenience of 
the attendance, the D. C. Transit Sys- 
tem plans augmented bus service on the 
regular L route between the downtown 
hotels and the Shoreham and Sheraton- 
Park hotels. For those who prefer other 


transportation, however, taxis are avail- 
able. Taxis are moderate. 

From the Willard and Washington 
hotels to the Shoreham and Sheraton- 
Park: at 13th Street and Pennsylvania 
Avenue, take an L2 bus (marked Con- 
necticut and Nebraska) or an L4 bus 
(marked Chevy Chase Circle). Get off 
at Calvert Street for the Shoreham, at 
Woodley Road for the Sheraton-Park. 

From the Statler and Sheraton-Carl- 
ton hotels: Take the L2 or L4 bus at 
16th and I Streets. 

From the Dupont Plaza Hotel: Take 
the L2 bus at 18th and P Streets. 

To the downtown hotels from the 
Sheraton-Park and Carlton: Take the 
L2 or L4 bus (both marked Federal 
Triangle). 


Tours and Points of Interest 


At this meeting, there will be no for- 
mal tours sponsored by the AAAS as a 
whole, but certain sections and partici- 
pating societies have planned tours and 
field trips. 

The brochure, “Welcome to Washing- 
ton,’ which all registrants should re- 
ceive, includes a map of the city and a 
keyed list of the points of interest. The 
following are of special interest. 

AAAS Headquarters Building (1515 
Massachusetts Ave., NW). Open 9 a.m. 
to 6 p.M., except Saturday, 27 Dec., 
when it will be open until 9 p.m. 

Corcoran Gallery of Art (17th St. and 
New York Ave., NW). Open weekdays 
10 A.M. to 4:30 p.m.; Sunday 2 to 5 p.m. 

Freer Art Galley (12th St. and Inde- 
pendence Ave., SW). Open daily 9 a.m. 
to 4:30 p.m. 

National Geographic Society (16th 
and M Sts. NW). Open Monday 
through Friday 9 A.m. to 4:30 P.M. 

National Education Headquarters 
Building (16th and M Sts., NW). Open 
Monday through Friday 8:15 a.m. to 5 
P.M. 

National Gallery of Art (Constitution 
Ave., between 4th and 7th Sts., NW). 
Open week days 10 a.m. to 5 p.m.; Sun- 
day 2 p.m. to 10 P.M. 

Phillips Gallery of Art (Massachusetts 
Ave. and 21st St., NW). Open Monday 
11 AM. to 10 p.m.; Tuesday through 
Saturday 11 a.m. to 6 p.m.; Sunday 2 to 
7 P.M. 

Smithsonian Institution (The Mall, 
between 9th and 12th Sts., NW). Open 
daily 9 a.m. to 4:30 p.m. 

U.S. National Museum (Constitution 
Ave. and 10th St., NW). Open daily 9 
A.M. to 4:30 P.M. 

Washington Cathedral (Wisconsin and 
Massachusetts Aves., NW). Open week- 
days 9 A.M. to 6 p.m. There will be a 
special “Science Sunday” service at 11 
A.M., followed by a special tour for 
AAAS registrants. 
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AAAS Public Information Service 


The necessity for the general public 
to be kept informed whenever feasible 
of the results of the scientific research 
and development which it supports, di- 
rectly or indirectly, is evident. Organized 
science and the individual scientist must 
have the understanding and support of 
intelligent citizens in all walks of life if 
they are to contribute effectively to the 
over-all advance of American democracy. 
It is, of course, equally important that 
information for the public concerning 
advances in science be clearly and accu- 
rately disseminated and without sensa- 
tionalism. Progress in this direction in 
recent years has been in most instances 
outstanding, thanks largely to members 
of the National Association of Science 
Writers, other accredited science report- 
ers, managing editors of American news- 
papers, and program managers of radio 
and television stations. 

One of the four objectives of the 
AAAS is to try to increase public under- 
standing and appreciation of the impor- 
tance and promise of the methods of 
science in human progress. For this rea- 
son, and to protect authors of papers 
from being misquoted by the press, the 
Association maintains a public informa- 
tion service for each of its annual meet- 
ings. Sidney S. Negus, Medical College 
of Virginia, Richmond, Virginia, has 
been director of this service for most 
meetings since 1938. He will have writ- 
ten to each author on the 1958 program 
prior to publication of the General Pro- 
gram-Directory asking his cooperation. 

During the meeting, it is in the interest 
of accuracy and completeness that sci- 
ence writers frequently wish to discuss 
various research results with investiga- 
tors. If you are asked to cooperate in this 
respect or to participate in a press con- 
ference, please do so—not only for your 
own protection but for the benefit of sci- 
ence in general. Scores of science writers 
will be covering this great scientific con- 
vention from the Pressroom in the Shera- 
ton-Park Hotel. News stories filed by 
them will be published and broadcast 
throughout the world. The assistance of 
authors in helping to make them accu- 
rate is earnestly solicited by the AAAS. 

This year the AAAS is fortunate not 
only in the continued services of Dr. 
Negus, but also in the services of its 
Local Committee on Public Information, 
composed of 17 members and headed by 
Windsor P. Booth, chief of the News 
Service, National Geographic Society. 


Washington Committees 


As is rather generally recognized, it 
would be quite impossible to successfully 
arrange a large and complex meeting and 
to carry it through to a conclusion, suc- 
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cessful in all respects, if it were not for 
the devoted services of many local scien- 
tists and other members and friends of 
the Association. They merit the unstinted 
appreciation of all who’attend. It is note- 
worthy that Leonard Carmichael ac- 
cepted the general chairmanship of the 
Washington meeting without delay, ap- 
pointed the local committees promptly, 
and has kept in close touch with all 
phases of this year’s meeting. 


General Chairman 


Leonard Carmichael, secretary, Smith- 
sonian Institution. 


Committee on Exhibits 


R. Roy Dunn, president, Potomac 
Electric Power Company, chairman. 

Donald S. Bittinger, president, Wash- 
ington Gas Light Company. 

R. S. Boutelle, president, Fairchild 
Engine and Airplane Corporation, Hag- 
erstown, Md. 

R. E. Gibson, director, Applied Phys- 
ics Laboratory, Johns Hopkins Univer- 
sity, Silver Spring, Md. 

Marshall G. Holloway, president, Nu- 
clear Products-Erco Division of ACF In- 
dustries, Inc., Riverdale, Md. 

J. W. Howard, vice president, Vir- 
ginia Electric and Power Company, 
Alexandria, Va. 

Carl J. Knorr, vice president, Reming- 
ton Rand. 

Daniel P. Loomis, president, Associa- 
tion of American Railroads. 

F. G. Macarow, vice president-opera- 
tions, C & P Telephone Companies. 

Austin E. Penn, executive vice presi- 
dent, Baltimore Gas and Electric Com- 
pany, Baltimore, Md. 

G. S. Trimble, Jr., vice president-en- 
gineering, the Martin Company, Balti- 
more, Md. 

C. Swan Weber, vice president, West- 
inghouse Electric Corporation. 

N. L. Whitecotton, regional vice presi- 
dent, General Electric Company, Phila- 
delphia, Pa. 

J. R. O’Hanlon, Potomac Electric 
Power Company, Assistant to chairman. 


Committee on Finance 


Daniel W. Bell, president and chair- 
man, board of directors, American Secur- 
ity & Trust Company, chairman. 

H. K. Beck, commercial vice president, 
Worthington Corporation. 

Everett J. Boothby, chairman of the 
board, Washington Gas Light Company. 

Robert V. Fleming, chairman, board 
of directors, Riggs National Bank. 

Warren R. Forster, president, D. C. 
Bankers Association. 

Francis J. Kane, president, Merchants 
& Manufacturers Association. 

J. B. Morrison, president, Chesapeake 
and Potomac Telephone Company. 

Victor O. Schinnerer, president, Wash- 
ington Board of Trade. 





Committee on Physical Arrangements 


Lawson J. Cantrell, deputy superinten- 
dent, District of Columbia Public 
Schools, chairman. 

Richard A. Banks, teacher of science, 
Stuart Junior High School. 

Langston Bate, professor of science, 
District of Columbia Teachers College. 

Mrs. Inez R. Browne, supervisor, Vis- 
ual Education Department, District of 
Columbia Public Schools. 

Harold Clark, director, Visual Educa- 
tion Department, District of Columbia 
Public Schools. 

Walter Griest, teacher of science, Paul 
Junior High School. 

Elgy S. Johnson, teacher of mathe- 
matics, Spingarn High School. 

Keith Johnson, supervising director of 
science, District of Columbia Public 
Schools. 

Thomas Sheehan, Visual Education 
Department, District of Columbia Public 
Schools. 

Mrs. Laverne Walker, director of cur- 
riculum, Visual Education Department, 
District of Columbia Public Schools. 


Committee on Public Information 


Windsor P. Booth, chief, News Serv- 
ice, National Geographic Society, chair- 
man. 

Jules B. Billard, U.S. News and World 
Report. 

Walter T. Bonney, National Aeronau- 
tics and Space Administration. 

Watson Davis, director, Science Serv- 
ice. * 

Julius Frandsen, Jr., United Press In- 
ternational. 

Julian Goodman, National Broadcast- 
ing Company News. 

Miss Ella Harllee, director, Radio 
and Television Programs, Council of 
Churches of the National Capital Area. 

William M. Hines, Jr., the Evening 
Star. 

Robert F.: Hurleigh, Mutual Broad- 
casting System. 

George W. Irving, Jr., U.S. Depart- 
ment of Agriculture. 

Theodore Koop, Columbia Broadcast- 
ing System News, Washington, D.C. 

Matt McDade, National Geographic 
Society. 

Miss Alyce M. Moran, Time, Inc. 

Paul H. Oehser, chief, Editorial and 
Publications Division, Smithsonian Insti- 
tution. 

John H. Secondari, chief, News Bu- 
reau, American Broadcasting Company. 

John Troan, Scripps-Howard News- 
paper Alliance. 

Theodore Wiprud, executive director 
and secretary, Medical Society of the 
District of Columbia. 


Committee on Women’s Events 


Mrs. Alan T. Waterman, chairman. 
Mrs. Hurst R. Anderson. 
Mrs. Wallace W. Atwood, Jr. 


SCIENCE, VOL. 128 


te 


At 
W 


pa 
Ac 
toy 


the 


ence 


5 DE 








yn 
lic 


nt, 


rv- 
lir- 


rld 
au- 
prV- 
In- 
sast- 
adio 
1 of 


\rea. 
ning 


-oad- 
part- 


Icast- 
~ 


aphic 


1c. 
1 and 
Insti- 


vs Bu- 
apany.- 


News- 





irector 


of the 


man. 


VOL. 128 





-Mrs. Wallace R. Brode. 
Mrs. Leonard Carmichael. 
Mrs. Frank M. Setzler. 
Mrs. Dael Wolfle. 


Honorary Reception Committee 


Leonard Carmichael, secretary, Smith- 
sonian Institution, chairman. 

Arthur S. Adams, president, American 
Council on Education. 

Hurst R. Anderson, president, Ameri- 
can University. 

Justin M. Andrews, director, National 
Institute of Allergy and Infectious Dis- 
eases, 

Marling J. Ankeny, director, Bureau 
of Mines. 

F. A. Arnold, director, National Insti- 
tute of Dental Research. 

Allen V. Astin, director, National Bu- 
reau of Standards. 

Pearce Bailey, director, National In- 
stitute of Neurological 
Blindness. 

George M. Beam, executive secretary, 
Association of Military Surgeons of the 
United States. 

Rawson Bennett, chief, Office of Naval 
Research. 


Diseases and 


Howard L. Bevis, chairman, National 
Committee for the Development of Sci- 
entists and Engineers. 

Carl Billman, secretary, United Chap- 
ters of Phi Beta Kappa. 

Helen D. Bragdon, general director, 
American Association of 
Women. 

Wallace R. Brode, science advisor, De- 
partment of State. 

Detlev W. Bronk, president, National 
Academy of Sciences. 

Edward B. Bunn, president, George- 
town University. 

Robert W. Burgess, director, Bureau of 
the Census. 


University 


Leroy E. Burney, surgeon general, U.S. 
Public Health Service. 

T. C. Byerly, deputy administrator, 
Agricultural Research Service and Direc- 
tor of Farm Research, 

Robert D. Calkins, president, Brook- 
ings Institution. 

Paul O. Carr, president, District of 
Columbia Teachers College. 

William G. Carr, executive secretary, 
National Education Association. 

Carl G. Christie, 
Naval Observatory. 

Henry Clepper, executive secretary, 
Society of American Foresters. 

Harold J. Coolidge, executive secre- 
tary, Pacific Science Board, National Re- 
search Council. 

Thomas F. Cooper, commanding offi- 
cer, National Naval Medical Center. 

S. Douglas Cornell, executive officer, 
National Research Council. 

Hiden T. Cox, executive director, 
American Institute of Biological Sci- 
ences, 

Floyd S. Daft, director, National In- 
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superintendent, 


stitute of Arthritis and Metabolic Dis- 
cases. 

Lawrence G. Derthick, commissioner, 
Office of Education. 

Wilbur A. Dexheimer, commissioner, 
Bureau of Reclamation. 

Theodore A. Distler, executive direc- 
tor, Association of American Colleges. 

Hugh L. Dryden, deputy administra- 
tor, National Aeronautics and Space Ad- 
ministration. 

Wilson H. Elkins, president, Univer- 
sity of Maryland. 

Leonard M. Elstad, president, Gallau- 
det College. 

Alden H. Emery, executive secretary, 
American Chemical Society. 

Robert H. Felix, director, National In- 
stitute of Mental Health. 

William P. Fidler, general secretary, 
American Association of University Pro- 
fessors. 

Robert P. Fischelis, secretary, Amer- 
ican Pharmaceutical Association. 

Arthur S. Flemming, secretary, De- 
partment of Health, 
Welfare. 

Arch C,. Gerlach, secretary, Associa- 
tion of American Geographers. 

Ralph E. Gibson, director, Applied 
Physics Laboratory, Johns Hopkins Uni- 
versity. 

T. Keith Glennan, administrator, Na- 
tional Aeronautics and Space Adminis- 
tration. 


Education, and 


Gilbert Grosvenor, chairman of the 
board, National Geographic Society. 

Melville Bell Grosvenor, 
National Geographic Society. 

Wayne C. Grover, archivist of the 
United States, National Archives and 
Records Service. 

Alfred M. Gruenther, president, Amer- 
ican National Red Cross. 

Carl F. Hansen, superintendent, Dis- 
trict of Columbia Public Schools. 

Caryl P. Haskins, president, Carnegie 
Institution of Washington. 

Silas B. Hays, surgeon general, De- 
partment of the Army. 

Leonard Dudley Heaton, command- 
ing general, Walter Reed Army Medical 
Center. 

J. R. Heller, director, National Cancer 
Institute. 

Bartholomew W. Hogan, chief of Bu- 
reau of Medicine and Surgery, and sur- 
geon general, Department of the Navy. 

John B. Holden, director, U.S. De- 
partment — of 
School. 

Peter H. Horn, director, Naval Re- 
search Laboratory. 

Mildred Horton, executive secretary, 
American Home Economics Association. 

Mordecai’ W. Johnson, 
Howard University. 

Joseph Kaplan, chairman, U.S. Na- 
tional Committee for the International 
Geophysical Year, National Academy of 
Sciences. 


president, 


Agriculture Graduate 


president, 


H. Arnold Karo, director, U.S. Coast 
and Geodetic Survey. 

A. Remington Kellogg, assistant sec- 
retary, Smithsonian Institution and direc- 
tor, U.S. National Museum. 

James R. Killian, Jr., special assistant 
to the President for Science and Tech- 
nology. 

Evron M. Kirkpatrick, executive di- 
rector, American Political Science Asso- 
ciation. 

George P. Larrick, commissioner, Food 
and Drug Administration. 

Milton O. Lee, secretary, Federation 
of American Societies for Experimental 
Biology. 

Ladislaus Marton, president, Wash- 
ington Philosophical Society. 

Cloyd Heck Marvin, president, George 
Washington University. 

Richard E. McArdle, 
Service. 

John A. McCone, chairman, Atomic 
Energy Commission. 

Charles P. McCurdy, Jr., executive 
secretary, State Universities Association. 

William J. McDonald, rector, Catho- 
lic University of America. 

Robert E. McLaughlin, _ president, 
Board of Commissioners, District of Co- 
lumbia. 

A. T. McPherson, president, Wash- 
ington Academy of Sciences. 

Howard A. Meyerhoff, executive di- 
rector, Scientific Manpower Commission. 

L. Quincy Mumford, librarian of Con- 
gress, Library of Congress. 

George W. Mundy, commandant, In- 
dustrial College of the Armed Forces. 

Thomas B. Nolan, director, U.S. Geo- 
logical Survey. 

Winfred Overholser, superintendent, 
Saint Elizabeths Hospital. 

C. E. secretary, 
Society of Photogrammetry. 

Theodore H. Reed, director, National 
Zoological Park. 

Francis W. 
Weather Bureau. 

Stuart A. Rice, American Statistical 
Association. 

Paul H. Robbins, secretary, National 
Society of Professional Engineers. 

Frank H. H. Roberts, Jr., director, Bu- 
reau of American Ethnology. 

Frank B. Rogers, director, National 
Library of Medicine. 


chief, Forest 


Palmer, American 


Reichelderfer, chief, 


Roger W. Russell, executive secretary, 
American Psychological Association. 

Boyd C. Shafer, executive secretary, 
American Historical Association. 

James A. Shannon, director, National 
Institutes of Health. 

Byron T. Shaw, administrator, Agri- 
cultural Research Service. 

William Silliphant, director, Armed 
Forces Pathology Laboratory. 

Henry T. Skinner, director, National 
Arboretum. 

Albert C. Smith, director, Museum of 
Natural History. 
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Waldo E. Smith, executive secretary, 
American Geophysical Union. 

Robert C. Stephenson, executive direc- 
tor, American Geological Institute. 

Arnie J. Suomela, commissioner, Fish 
and Wildlife Service. 

Amos E. Taylor, chairman, National 
Academy of Economics and Political Sci- 
ence. 

Frank A. Taylor, director, Museum of 
History and Technology, Smithsonian In- 
stitution. 

Russell I. Thackrey, executive secre- 
tary, American Association of Land 
Grant Colleges and State Universities. 

Alan T. Waterman, director, National 
Science Foundation. 

Robert C. Watson, commissioner, U.S. 
Patent Office. 

James Watt, director, National Heart 
Institute. 

J. F. Wellemeyer, executive associate, 
Washington Office, American Council of 
Learned Societies, 

Donald A. Williams, administrator, 
Soil Conservation Service. 

Conrad L. Wirth, director, National 
Park Service. 

Dael Wolfle, executive officer, Ameri- 
can Association for the Advancement of 
Science. 


Annual Exposition of Science 


and Industry 


The large-scale AAAS Annual Expo- 
sition of Science and Industry will be 
located in the Exhibit Hall of the Shera- 
ton-Park Hotel. The exposition will be 
open to (i) all registrants who attend the 
meeting and (ii) interested adults who 
have applied for, and received, compli- 
mentary tickets of admission. The hours 
of the exposition are as follows: Friday, 
26 Dec., 7 to 10 p.m.; Saturday, 27 Dec., 
10 A.M. to 6 p.M.; Sunday, 28 Dec., 10 
A.M. to 6 p.M.; Monday, 29 Dec., 9 a.m. 
to 5 p.m. and 8 to 10 p.m.; Tuesday, 30 
Dec., 10 A.M. to 4 P.M. 


AAAS New Member Service— 
Science, AAAS Publications 

Booth 67. Whether or not one is a 
member of the American Association for 
the Advancement of Science, every per- 
son attending this meeting is cordially in- 
vited to visit the AAAS booth for infor- 
mation concerning the Association and 
its activities. Beyond the satisfaction of 
strengthening its work for science, for 
scientists, and for society by one’s mem- 
bership, there are demonstrable personal 
advantages in joining the Association. 

Since its founding, in 1848, the Asso- 
ciation has admitted to membership not 
only professional scientists but also other 
men and women who have a general in- 
terest in science, who wish to keep in- 
formed of the progress of science, and 
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who would like to support the high pur- 
poses of the one organization that repre- 
sents all science. The New Member 
Service will be pleased to accommodate 
those who wish to join the Association as 
of 1 January. Those already members 
conveniently can nominate others for 
membership. 

Included in the annual dues of $8.50 
(for 1959), each member receives the 
new, enlarged Science—the scientific 
newsweekly, which has the content of 
the former Scientific Monthly combined 
with it. Free sample copies will be dis- 
tributed, and all not familiar with this 
leading journal of science should visit 
this booth, where symposium volumes 
and AAAS membership insignia are also 
on display. Prospective advertisers may 
obtain sample. copies of the magazine 
and the rate card. 


AAAS-Traveling High School 
Science Libraries 


Booths 96 and 97. The AAAS ad- 
ministers this experimental traveling li- 
brary program at the request of and with 
the financial support of the National 
Science Foundation. The exhibit consists 
of the 200 books comprising the library 
which is being circulated to over 1350 
senior high schools representing every 
state and territory. Well-read high-school 
students will be at the exhibit to discuss 
the books. The program’s objectives are 
to interest young people in science, to 
assist those with an aptitude in science 
in the choice of a scientific career, and to 
demonstrate the kinds of books that 
should be purchased by high-school and 
community libraries in order to satisfy 
the interests of young people and non- 
specialist adults. An annotated list of the 
books in the library may be purchased 
for 25 cents, and a selected list of paper- 
bound science books is available for 25 
cents. 

Now in its fourth year of operation, 
the program has proved that it is fulfill- 
ing its objectives, and hundreds of school 
and community libraries are basing their 
new acquisitions on the list of books. In- 
stitutes for high-school teachers sponsored 
by the National Science Foundation and 
special summer workshops for promising 
high-school students are using the travel- 
ing library books for collateral reading. 


Addison-Wesley Publishing 
Company, Inc. 


Booth 44. Addison-Wesley will display 
selected science and engineering books 
on the undergraduate and graduate 
level. The exhibit will feature the Atoms- 
for-Peace books which Addison-Wesley 
published on 1 September in conjunction 
with the Atomic Energy Commission for 
distribution to the official delegates at 
the Geneva Conference. Of particular in- 
terest to both the scientist and the in- 





formed layman‘ will be Project Sher- 
wood—The U.S. Program in Controlled 
Fusion by Amasa Bishop. As part of the 
Atoms-for-Peace project, Dr. Bishop’s 
book is the first unclassified treatment of 
our program in controlled fusion. 
Other significant publications in the 
Addison-Wesley exhibit will include: 
Radiation Biology and Medicine, by W. 
D. Claus; U.S. Research Reactor O pera- 
tion and Use, by J. W. Chastain, Jr.; 
Uranium Ore Processing, by J. W. Clegg 
and D. D. Foley; Thorium Production 
Technology, by F. L. Cuthbert; Solid 
Fuel Reactors, by J. R. Dietrich and W. 
H. Zinn; Physical Metallurgy of Ura- 
nium, by A. N. Holden; Boiling Water 
Reactors, by A. W. Kramer; Fluid Fuel 
Reactors, by J. A. Lane, H. G. MacPher- 
son, and Frank Maslan; The Transura- 
nium Elements, by Glenn T. Seaborg; 
Sodium Graphite Reactors, by C. Starr 
and R. W. Dickinson; and The Ship ping- 


port Pressurized Water Reactor, by per- . 


sonnel of the Naval Reactors Branch, 
Division of Reactor Development, U.S. 
Atomic Energy Commission. In addition 
to publications with strong reference po- 
tential, Addison-Wesley will also make 
available several titles which are _pri- 
marily intended for texts. 


Aerojet-General Corporation 


Booth 63. The Aerojet-General dis- 
play is a 10-ft exhibit. Featured in it are 
authentic models of 14 missiles which 
form an integral part of today’s defense 
inventory. The models include: Bomark, 
Hawk, Polaris, Genie, Sparrow III, 
Regulus II, Bullpup, Vanguard, Aero- 
bee-Hi, and Thor-Able, as well as the 
Titan, the Tartar, and the Minute Man. 
Because of security reasons the three last- 
named models are shrouded. The models 
are approximately 14 inches in height 
and represent the best efforts of West 
Coast aircraft industries model makers. 
In addition to the models there is a 4¥2- 
minute color, sound motion picture. The 
picture describes many of Aerojet’s ef- 
forts in participating in the national de- 
fense program. Where possible, these ef- 
forts as portrayed in the movie are 
related to the models on display. For 
example, the movie points out that Aero- 
jet did the facilities work in connection 
with the Thor-Able launching pads and 
the booster power plant for the Bomark. 

The color scheme for the display is 
striking in its simplicity; the models are 
gray with red trim and are backlit with 
blue and white lights. The main panels 
are black. 


American National Red Cross 
Booth 35. This booth will feature the 
blood program potential exhibit. By 
means of art work, moving chart, and 
lighting, the exhibit illustrates the scope 
of the Red Cross regional blood centers, 
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the activities of a typical center, and a 
series of graphs in an automatic ma- 
chine. These graphs illustrate the current 
and potential community values of blood 
and its derivatives. 


American Sterilizer Company 


Booths 16 and 17. The American 
Sterilizer Company will exhibit the 
American Flexible Film Isolator, the 
simplified apparatus for germ-free life 
techniques. This unit is economical and 
easy to use, maintains sterile environ- 
ment, provides complete visibility, and 
cannot develop negative pressure. Also 
to be exhibited will be the American 
“Biogen” unit for continuous culture of 
microorganisms in large quantities— 
“Biogen” is a completely new apparatus 
which produces extremely large quanti- 
ties of specific microorganisms quickly, 
economically, and continuously, under 
well-defined conditions. In addition, the 
American Sterilizer Company will ex- 
hibit a piece of equipment to be used 
under negative pressures for Dry Box 
procedures, including dust-free atmos- 
phere, low-intensity radiation contain- 
ment, microbiological procedures, radio 
chemistry, and toxic chemicals. 


Association of American Railroads 


Booths 12 and 13. The exhibit of the 
Association of American Railroads, 
“Flanged Wheels . Steel Rails’— 
“The Railroad Story” consists of a series 
of five illuminated panels tracing the 
growth and development of railroad 
transportation in the United States from 
its conception in 1830 to the present 
time. Against colorful, scenic back- 
grounds depicting life characteristic of 
America in 1830, 1860, 1880, 1920, 
and today, technological improvements 
and innovations are listed and identified 
with the historic period in which they 
were introduced or with which their use 
is particularly associated. These improve- 
ments include the early steam locomo- 
tive, the T-rail, flanged wheels, the coal- 
burning locomotive, standard gauge, the 
standardization of rules and time, brakes, 
couplers, and the modern Diesel locomo- 
tive, centralized traffic control, and elec- 
tronic hump yards. A sixth panel graphi- 
cally indicates how this development 
which has contributed so significantly to 
greater railroad operating efficiency has 
resulted in ever-decreasing average costs 
for the movement of freight. 


Association of American 
University Presses 

Booth 40. Each university press rep- 
resented in the exhibit is a separate pub- 
lishing house. This joint exhibit enables 
you to see books from a number of 
presses and, if you so desire, to order 
them. A free checklist of the books on 
display is available at the booth. 
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Basic Books—Library of Science 


Booth 29. All areas of science are rep- 
resented in the Basic Books display. 
Among recent publications are Moments 
of Discovery, a two-volume anthology of 
science writings; Frontiers in Science— 
a product of the California Institute of 
Technology; Anatomist at Large, by 
George W. Corner; The Earth and Its 
Atmosphere; and a new edition of Dar- 
lington’s Evolution of Genetic Systems. 

Basic Books’ Library of Science divi- 
sion—also included in the display—dis- 
tributes scientific books of all publishers 
to a membership that now reaches nearly 
45,000. Among the authors of recent se- 
lections are Fred Hoyle, Niels Bohr, 
Werner Heisenberg, Giorgio Abetti, Mil- 
ton K. Munitz, R. E. Peierls, John R. 
Pierce, Max Jammer, and Morris Kline. 


Bell Telephone System 

Booths 47, 48, 49, and 50. “Progress 
in Communications through Bell System 
Science.” The vital part of the Bell Tele- 
phone System in defense of our nation 
and the importance of Bell Telephone 
Laboratories’ research in keeping this na- 
tion’s telephone service the most ad- 
vanced on earth are stressed in exhibits 
scheduled for use at the Annual Exposi- 
tion of Science and Industry, 26-30 Dec., 
in Washington, D.C. 

The exhibits demonstrate Direct Dis- 
tance Dialing and new express and by- 
pass routes that insure continuity of com- 
munications in time of disaster. It is 
explained that this modern flexible com- 
munications system is a product of tele- 
phone research and that, as the research 
continues, the system will constantly im- 
prove. Four exhibits are devoted to proj- 
ects currently under way at Bell Tele- 
phone Laboratories. They are: Research 
in Semiconductors, Research in Trans- 
mission, Research in Electronic Switch- 
ing, Research applied to T.A.S.I. 

T.A.S.I; (Time Assignment Speech 
Interpolation) is a new system that will 
double the capacity of the transatlantic 
telephone cable. 


Biological Abstracts 


Booth 59. A cooperative, nonprofit en- 
terprise published by biologists for biolo- 
gists. The exhibit will feature a more 
complete coverage of the biological lit- 
erature, and many other improvements, 
to make this abstracting and indexing 
service even more useful and valuable to 
biologists than ever before. The tremen- 
dous increase in the volume of research 
papers published in thousands of jour- 
nals throughout the world presents a 
challenge to Biological Abstracts and all 
biologists. If its position as the outstand- 
ing service in the biological sciences is 
to be maintained, the help of more biolo- 
gists who are willing to take an active 
part in abstracting the vast number of 


significant contributions that are appear- 
ing in print month after month must be 
enlisted, Only through the full coopera- 
tion of biologists themselves can the am- 
bitious program for Biological Abstracts 
be carried out. Representatives will be 
on hand to welcome visitors, answer 
questions, and solicit volunteer collabo- 
rators. 


Brinkman Instruments, Inc. 


Booths 60 and 61. Most items on dis- 
play this year are innovations which have: 
been introduced during the past few 
months. Some new developments in 
microscopy are automatic camera micro- 
scopes, both for 4x5 and 30-mm nega- 
tive sizes. These microscopes have a 
built-in exposure meter which is coupled 
with a shutter so that, by simply press- 
ing a button, the exposure is made cor- 
rectly and all guesswork is eliminated. 

Also on display will be a series of pre- 
cision-built Ultra Thermostats for tem- 
perature control and Jumo Contact 
Thermometers, which are widely used in 
temperature-control equipment both in 
the low and high ranges. New models of 
Brinkmann Manipulators especially for 
low-power work will be on display, also 
a micro capillary pH electrode for blood 
and other liquids available only in small 
quantities. The recently introduced Met- 
rohm Polarecord, a desk-type recording 
polarograph of extremely compact de- 
sign, will also be on display. 


Cambridge University Press 


Booth 1. Cambridge University Press 
has long been a leading publisher in the 
natural and physical sciences—chemistry, 
physics, mathematics, biology, botany, 
zoology. It lists among its authors some 
of the world’s most distinguished scien- 
tists including Sir Arthur Eddington, Sir 
James Jeans, George Gamow, Lord 
Rutherford, Bertrand Russell, A. N. 
Whitehead, and Sir Charles Sherrington. 


Canal Industrial Corporation 


Booth 83. CANALCO offers this year 
a complete new line of research instru- 
ments with applications in biochemistry, 
cytology, histology, and industrial phys- 
ics and chemistry. In optics, CANALCO 
features the new Hi-intensity Fluxlamp 
and Trinocular Block, to permit micro- 
photography and projection of light- 
microscope images at any magnification 
level. In analytical equipment: (i) the 
Europelec Micro-Densitometer for quick, 
accurate size and density measurements 
and quantitative analysis of organic and 
inorganic microscope specimens and 
microphotographic negatives; (ii) the 
Super-Sensitive Meter-Timer of great 
versatility, capable of measuring light in- 
tensity as low as 10° lumen and timing 
exposures from 0.1 to 1 minute, for use 
in microphotography, absorption and 
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flame photometry, fluorescence trace 
analysis, scintillation measurements, and 
so on; (iii) the Ultra-Violet Fraction 
Analyzer, for automatic identification 
and strip-recording of UV-sensitive frac- 
tions, an accessory for all standard makes 
of fraction collector; (iv) the Constant- 
Voltage Power Source of all battery- 
powered spectrophotometers to assure 
drift-free accuracy. 

For processing, it features (i) the 
“Slow-Freeze” unit for automatic freeze- 
preserving of biological materials in the 
viable state—of particular use in preser- 
vation and storage of tissue cultures, bone 
marrow, blood products, and tissue for 
surgical transplant; (ii) the “Spherical- 
Trap” Freeze Dry unit for preparation 
of superior tissue specimens for morpho- 
logical and histochemical studies. For 
electron microscopy it offers a complete 
line of accessories and test equipment 
for electron microscopes. 


Carolina Biological Supply Company 


Booth 4. Carolina Biological Supply 
Company takes this opportunity to in- 
vite all biologists to chat with our pro- 
fessional staff and to view our latest de- 
velopments. The exhibit will include the 
first showing of our new 100-cubic-centi- 
meter culture dish, together with the two 
popular larger sizes. Several cases of the 
dishes will be available, in order to dem- 
onstrate their quality of controlled stack- 
ing. Many other new materials, encom- 
passing the field of biology, will also be 
on display at our booth. We are eager to 
make new acquaintances and to renew 
friendships. 


Chemical and Pharmaceutical 
Industry Co., Inc. 

Booth 32. Electric Universal Ther- 
mometer TE-3: galvanometer principle 
with thermocouple applicators manufac- 
tured for every conceivable type of tem- 
perature reading. Guaranteed accuracy: 
0.1°C. Applicators permanently ad- 
justed at factory. Instrument equipped 
with automatic compensation for varia- 
tion in room temperatures. Standard ap- 
plicators available for skin, muscles, 
canals, veins, brain, and so on. Special 
applicators can be furnished according 
to individual specifications. 

“Erweka” All-Purpose Lab-Master: 
Fourteen available laboratory machines 
operated by one Universal motor-drive 
facilitate research and development 
work. Change-over from one unit to an- 
other takes only a few seconds. Easily 
operated. Three-roller mill, homoge- 
nizer, ball mills, vibrator, granulators, 
coating pans, and other types of labora- 
tory machines are easily operated with 
this motor-drive. 

“Desaga” Laboratory Shaking Ma- 
chine: Unlike any other available ma- 
chine of this nature, shaking action is 
three-dimensional simultaneously on two 
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planes. Maximum agitation and impact 
intensity is achieved. Adjustable between 
80 and 140 impulses per minute. Suit- 
able for 5-liter bottle or several small 
ones. Simulates hand, action. 


CIBA Pharmaceutical Products, Inc. 

Booths 84, 85, and 86. Eidophor, a 
new large-screen television projector, will 
be featured at the CIBA exhibit, along 
with a picture story of the development 
of a pharmaceutical product, “from test 
tubes to tablets.” Eidophor, which was 
developed in Switzerland, is an integral 
part of the newly formed closed-circuit 
color television unit of CIBA Pharma- 
ceutical Products, Inc. This unit is being 
used for the first time in the scientific 
sessions of this meeting. 


Coca-Cola Company 
Booths 27 and 28. Ice-cold Coca-Cola 
served through the courtesy and coopera- 
tion of the Washington Coca-Cola Bot- 
tling Works, Inc., Silver Spring, Md., 
and The Coca-Cola Company. 


Columbia University Press 

Booth 88. Selective display of books 
in the field—reference, specialized, and 
general publications. Agent in the U.S. 
for. publications of the United Nations, 
UNESCO, and the World Health Or- 
ganization. See the first volumes of 
Peaceful Uses of Atomic Energy and 
many other good books in Booth No. 88. 
Author conferences for proposed publi- 
cations arranged by Donald Brown, sales 
manager. 


Consultants Bureau, Inc. 

Booth 31. Translations in 19 languages, 
by bilingual scientists, with emphasis on 
Russian. Currently translating 29 Soviet 
research journals (including 15 for 
learned societies), on a yearly subscrip- 
tion basis; single articles also available. 
The following are of significant current 
interest: Soviet Science and Technology, 
a monthly periodical providing, in Eng- 
lish, the tables of contents of the latest 
Soviet scientific journals being translated 
and published on a continuous basis by 
Consultants Bureau and other firms; the 
forthcoming Russian-English Physics 
Dictionary (interim glossaries now avail- 
able); collections of papers from all our 
translated Russian journals, 1949-55: 
Fused Salts, Glass and Ceramics, Cataly- 
sis, Pharmacology, Crystallography; and 
a wide variety of other essential scientific 
publications. In addition, Consultants 
Bureau has inaugurated a new policy of 
providing scientists with case-bound 
translations of important monographs, 
symposia, and conference proceedings. 
The first two volumes—The Structure 
of Glass and The Geology of Uranium 
—are now ready, and may be examined 
at our booth. 





Current Contents— 
Eugene Garfield Associates 


Booth 72. Current Contents of Phar- 
maco-Medical Publications will be fea- 
tured in the exhibit of Eugene Garfield 
Associates, of 1523 Spring Garden Street, 
Philadelphia 30, Pa. Consisting of repro- 
ductions of contents pages of nearly 400 
primary scientific journals, Current Con- 
tents covers the broad interests of medi- 
cal, chemical, and pharmacological re- 
search scientists. This service consists, in 
part, of publication of weekly pocketsize 
booklets (514% x 8%") which cover 
more than 75,000 individual articles per 
year. Review copies will be distributed 
gratis. Advance information on new Cur- 
rent Contents services in such fields as 
electronics, chemistry, and management 
science will be available. 


Denoyer-Geppert Company 


Booths 14 and 15. A portion of the 
Denoyer-Geppert Company display will 
be devoted to visual-teaching appliances , 
for the biological sciences and related 
subjects. There will be a generous assort- 
ment of Biocraft unbreakable plastic 
models for human anatomy, botany, zo- 
ology, and embryology. An array of beau- 
tifully printed, multicolored large wall 
charts will form the background of the 
display, covering an even wider range of 
subject matter. Biocraft osteological 
preparations will make up a large por- 
tion of the display, with emphasis on hu- 
man skeletons. Among museum mounts 
and demonstration materials there will 
be an interesting assortment of Biocraft 
plastic embedded specimens. 

New, leading Denoyer-Geppert wall 
map publications will be on display, to- 
gether with globes, particularly the 24-in. 
physical-political globe of the world, and 
the new Philip’s University Atlas. The 
display will include representative sam- 
ples of new maps produced in England, 
Germany, and the U.S.S.R. The display 
will include geographical, historical, geo- 
logical, and transportation maps. 


Educational Testing Service 
Booth 3. 


Encyclopaedia Britannica 

Booth 26. A brand new edition of the 
Encyclopaedia Britannica, direct from 
the publisher, will be on display. The 
special offer, at unusual terms and dis- 
counts, available during your meeting, 
cannot be offered following the close of 
the convention. This is a “personal” offer 
and is not designed for institution accept- 
ance. 


Folkways Records and Service Corp. 

Booth 89. Products of Folkways Rec- 
ords (the world’s largest producers of 
authentic folk music recordings) illus- 
trate in phonorecord form (documented) 
the sounds, music, and cultures of many 
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places and peoples of the world. Over 
400 peoples have been recorded in the 
Ethnic Folkways Library, which includes 
background notes by leading social an- 
thropologists and ethnologists. 

In its Science Series, Folkways has re- 
leased record albums dealing with phe- 
nomena such as the Rain Forest, the 
seunds of the American Southwest, the 
“talk” of fish, and the happenings during 
an actual operation. Complete catalog is 
on display at the Folkways booth, No. 
89. 


Foringer and Company, Inc. 

Booth 11. Automation for behavioral 
control and monitoring will be the sub- 
ject of our exhibit; also other biological 
instrumentation. An unattended auto- 
matic program for behavior control will 
be demonstrated, with a monkey in a pri- 
mate chair. Part of its behavior will be 
converted to pulse form for transmission, 
and a graphic record will be made for im- 
mediate or future use. The program has 
been chosen to suggest practical means 
of remotely monitoring changes in be- 
havior of an animal in a satellite in space. 
Other uses of the apparatus will appear, 
such as its ability to free scientific per- 
sonnel from long-term routine observa- 
tion and manual programming for more 
creative activities. Another apparatus 
will show means for determining a sub- 
ject’s alertness and ability to discriminate 
visual and auditory patterns. Most excit- 
ing is autoexperimental gear whereby a 
subject selects his own experimental val- 
ues, thus offering us means of investi- 
gating thresholds of hearing, vision, and 
pain. The exhibit includes response-con- 
tingent programmers, counters, switching 
devices, timers, cumulative-event record- 
ers, animal cages, and automatic feeders. 
Representatives will be present to dis- 
cuss equipment and applications. 


General Biological Supply House 


Booth 5. Stop in at the sign of the 
Turtox! Members from the staff ‘of the 
General Biological Supply House will be 
on hand to greet our friends and discuss 
the Turtox products in the cordial atmos- 
phere of our booth. We will be pleased 
to talk over any special problems or 
projects that you may have, and to assist 
you in any ways that we can. Many new 
items, designed for the teaching of bio- 
ogy in the secondary schools and colleges 
have been added to our listings, recently. 
It will be our pleasure to tell you about 
them. Suggestions for other new biologi- 
cal teaching aids will be most welcome, 
along with your recommendations on 
how we can better serve you. 


General Electric Research Laboratory 


Booths 7 and 8. Among the exhibits 
will be results of fundamental investiga- 
tions in the fields of high-temperature 
gas dynamics, stereospecific polymers, the 
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microstructure of high polymers, and the 
mobility and trapping of electrons in 
liquid hexane. Samples of a new crystal 
modification of boron will be shown, and 
there will be a representation of the cur- 
ing, by irradiation, of high-temperature 
silicone rubber. Motion pictures will in- 
clude an explanation of magnetic reso- 
nance. A demonstration on the growth 
of crystal “whiskers” has been designed 
especially for science teachers. 


General Ultrasonics Company 

Booth 62. This exhibit will consist of 
the following items. Variable Frequency 
Ultrasonic Generator: continuous fine 
tuning from 10 to 1200 kc; continuous 
controlled power output to 400 watts; 
output impedance variable from 3 to 320 
ohms; suitable for powering any trans- 
ducer in these ranges. New Multipower 
Transducer: reinforced, mechanical-im- 
pedance-transformed, electrostrictive; ex- 
tremely rugged metallic construction; 
very high efficiency requiring low power; 
joined to radiating surface by welded 
studs. Liquid Processing Tank: stainless 
steel construction; high-efficiency multi- 
power transducers, used for laboratory 
and small-parts cleaning, degreasing, 
pickling, plating, extracting, and accel- 
erating chemical reactions. 

Also included are Ultrasonic Degas- 
sing Equipment: Multipower transduc- 
ers quickly and efficiently degas liquids. 
Ultrasonic Soldering Equipment: rapid 
and effective soldering of aluminum and 
alloys without fluxing. Ultrasonic Emul- 
sifier: Multipower transducers in a pipe- 
line construction act on nonmiscible 
liquids to quickly create stable emulsions. 


Graf-Apsco Company 


Booth 46. The “safest and most fool- 
proof” microscope for students is exhib- 
ited by the Graf-Apsco Company at 
Booth No. 46. Overcoming the usual 
“wear and tear” irritations was the pri- 
mary object in changing the conventional 
design of microscopes. Every little 
change was made for a definite reason, 
to prolong the “like new” life of the 
microscope. Be sure to see this interest- 
ing exhibit where new and guaranteed 
microscopes are displayed. Bring your 
repair and maintenance problems to 
Graf-Apsco, America’s leading micro- 
scope repair house. 


Harvard Apparatus Company, Inc. 


Booth 2. The Harvard Apparatus 
Company, Inc., a nonprofit organization, 
will exhibit its complete selection of ap- 
paratus useful in teaching and research 
in physiology and allied sciences. In- 
cluded will be kymographs and acces- 
sories, infusion pumps, respiration pump, 
levers, and clamps. New apparatus shown 
will include ink writing attachments, an 
electronic stimulator, and a continuous 
self-filling infusion pump. 


D. C. Heath and Company 


Booth 39. From kindergarten to grad- 
uate school, educational philosophy, 
teaching procedures, and teaching mate- 
rials are today being scrutinized as never 
before. Heath is exhibiting mathematics 
and science texts—at elementary, secon- 
dary, and college levels—that stand up 
under this scrutiny. No matter what your 
specialty, we think it will pay you to 
spend some time with us. Examine the 
modern mathematics and science texts 
at all levels. In particular, we think you 
will be interested in: Heath Elementary 
Science (1959); Learning to Use Arith- 
metic (1958), an elementary school 
series; Biology, by Kroeber, Wolff, and 
Weaver, a high-school. text; First Year 
Algebra (1957) and Second Year Alge- 
bra (1957), by Hart, Schult, and Swain; 
Plant Classification (1958), by Lyman 
Benson; Introduction to Organic Chem- 
istry (1957) and Basic Organic Chem- 
istry (1959), by Fieser and Fieser; and 
Analytic Geometry and Calculus (1957), 
by William L. Hart. 


Henry Holt and Company, Inc. 

Booth 66. The Henry Holt and Com- 
pany exhibit displays this year an out- 
standing list of textbooks, including the 
former Dryden Press titles. Of special in- 
terest are the many new and timely pub- 
lications representing a diversity of sci- 
ence subjects. Among the titles on display 
are: Andree, Selections from Modern 
Abstract Algebra; Barth, Embryology, 
revised; Blickle-Houp, Reports for Sci- 
ence and Industry; Gaskell, Engineering 
Mathematics; Gould, Inorganic Reac- 
tions and Structure; Hogness-Johnson, 
Introduction to Qualitative Analysis and 
Qualitative Analysis and Chemical Equi- 
librium, fourth edition; Pare, Engineer- 
ing Drawing; and Wilson-Loomis: Bo- 
tany, revised. 


Johns Hopkins University 
Booths 55 and 56. The Johns Hopkins 


University has prepared an informative 
display on new frontiers of knowledge. 
Space for the exhibit has been provided 
through the courtesy of the Baltimore 
Gas and Electric Company. This exhibit 
reflects the variety of significant activities 
carried out at the university through the 
Faculty of Philosophy, the School of En- 
gineering, the School of Medicine, the 
School of Hygiene and Public Health, 
and the School of Advanced Interna- 
tional Studies, and with such special fa- 
cilities as the Operations Research Office 
and the Applied Physics Laboratory. 


Labline, Inc. 


Booth 98. Labline, Inc., will show 
many new laboratory items, all of them 
in operation. Among the items shown 
will be the new 1959 models of various 
types of Imperial centrifuges (table and 
floor models); Imperial incubators; 
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water baths; hot wall heated electric 
sterilizers; slide warmers; Alumaloy 
clamps; chromatofuges and other types 
of electrophoresis apparatus; low tem- 
perature storage cabinets for tissues, vac- 
cines, and so on; ultrasonic cleaning ma- 
chines; universal shaking machine for all 
sizes of laboratory glassware; and many 
other items for the laboratory. In attend- 
ance will be Alexander I. Newman, pres- 
ident, Donald V. Magnuson, director of 
research, and Jordan D. Abel and Frank 
R. Wilson, representatives. 


LaMotte Chemical Products Company 


Booth 36. LaMotte Chemical will ex- 
hibit representative examples of the 
products that have contributed to the 
world-wide reputation of this firm, now 
in its fortieth year of service to Science, 
Industry, and Agriculture. On display 
will be a small portable outfit for the field 
inspection of foodstuffs; the new Suess- 
enguth-Kline Slide Test for the clinical 
diagnosis of ‘Trichinosis; organic re- 
agents for the colorimetric analysis of 
trace elements; synthetic phospholipids, 
commercially available for the first time; 
soil testing outfits and equipment; micro 
clinical test sets; and pH _ indicators, 
color standards, buffer solutions and com- 
parators. 


E. Leitz, Inc. 


Booth 79. E. Leitz, Inc., plans to ex- 
hibit for the first time a Double-Beam 
Interference Microscope. Also on show 
will be their new Micro Manipulator; 
Base Sledge Microtome for sections 
under one micron as well as their stand- 
ard Freezing Microtome; Universal Mi- 
croscope with Plano flat-field objectives, 
Phase contrast optical system after Heine 
and incident light equipment, also color 
phase equipment; 500 watt and carbon 
arc microprojectors; the Universal Cam- 
era Microscope Panphot with new high 
intensity Xenon lamp; various medical 
laboratory type microscopes with new 
design features and Binocular Prism high 
and low power Magnifiers. The latest 
fluorescence light source for research 
microscope Ortholux UAM will be dem- 
onstrated. 


Linguaphone Institute 


Booth 22. The Linguaphone Method 
for language learning—in spare time— 
at home—has wide acceptance among 
scientists in every discipline. The Lin- 
guaphone display features home-study 
courses in the 34 most important lan- 
guages of Europe, Africa and Asia. Span- 
ish, Russian, German and French are in 
particular demand. 

The Relaxed Way to Learning is also 
a feature of the display. Here are demon- 
strated two electro-mechanical devices 
designed not only to speed up the assimi- 
lation and retention of knowledge, but 
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also to utilize profitably some of the time 
which often disappears in the “no-man’s 
land” of sleep. The devices are: The 
tape-recording Dormiphone Memory- 
Trainer and the Dormiphone Record 
Player. Both units are designed to enable 
the learner to reinforce his wakeful study 
by “sleep learning’—listening to mate- 
rial automatically iterated during sleep. 


Martin Company 
Booths 80 and 81. 


McGraw-Hill Book Company, Inc. 
Booth 73. McGraw-Hill Book Com- 


pany welcomes you to the meeting. You 
are cordially invited to browse through 
our exhibit here at Booth No. 73 (on 
your left as you enter). You will find on 
display McGraw-Hill publications in all 
areas of science. Our biological science 
books include, among others, Storer and 
Usinger’s third edition of General Zool- 
ogy, Sinnott, Dunn, and Dobzhansky’s 
fifth edition of Principles of Genetics, 
the second edition of Langley & Cheras- 
kin’s Physiology of Man, Patten’s Foun- 
dations of Embryology, and Pelczar and 
Reid’s Microbiology. Among the physics 
and engineering books you will see 
Krauskopf’s Fundamentals of Physical 
Science (a new edition is presently in 
press), Smith and Cooper’s sixth edition 
of Elements of Physics, Weber, White, 
and Manning’s Physics for Science and 
Engineering, Zemansky’s fourth edition 
of Heat and Thermodynamics, Adams’ 
Space Flight, Carter’s Realities of Space 
Travel, and Present’s Theory of Gases. 
The area of geography is represented by 
Freeman and Morris’ World Geography 
as well as by many other texts. Some of 
the outstanding books in the field of 
geology include Introduction to Histori- 
cal Geology, by R. C. Moore, and The 
Earth and Its Gravity Field, by Heis- 
kanen and Vening Meinesz. From the 
Blakiston Division you will see such titles 
as Dynamic Anatomy and Physiology, by 
Langley, Cheraskin, and Sleeper, and 
Electron Microscopic Atlas of Normal 
and Leukemic Human Blood, by Low 
and Freeman and a number of others. 


Medical Dental: Scientific 
Photographic Equipment Co. 


Booth 76, Inexpensive photographic 
equipment for close-up pictures, using 
electronic flash with either the Circle 
Flash (for shadowless pictures) or the 
Side Light (for pictures with shadows). 
Featured will be our simplified set-ups 
using our moderately priced cameras, or 
we can adapt other cameras to the set- 
ups. 

For the novice photographer or the 
science instructors, we would particu- 
larly like to suggest that they investigate 
the new Kodak Starflash Outfit. This ex- 
tremely easy to use close-up set-up is 





being solely presented by our.company, 
and we believe that it will have many 
diversified uses in the science field. Since 
this is our first exhibit at an AAAS meet- 
ing, we would welcome the opportunity 
to discuss any photographic problems of 
those attending the meeting. 


G. & C. Merriam Company 


Booth 42. The Merriam exhibit will 
consist of a panel of photographs show- 
ing various processes in the making of 
our dictionaries. There will be a display 
of copies of all Merriam-Webster publi- 
cations together with instructional aids 
illustrating how they can be used most 
advantageously. 


Mettler Instrument Corporation 


Booth 87. Mettler Instrument Corpo- 
ration will exhibit representative instru- 
ments from its line of analytical, preci- 
sion, and multipurpose balances. To be 
featured in the exhibit will be models 
of its new multipurpose line. These bal- 
ances feature a capacity of 160 g with 
accuracies to 0.01 mg. Also to be shown 
will be the high-speed direct-reading 
precision balances with capacities to 4 
kg, as well as models of the well-known 
analytical series. 


Microbiological Associates, Inc. 


Booth 6. Microbiological Associates, 
Inc., Bethesda, Maryland, will present: 
(i) Viable tissue cultures of 30 different 
mammalian cell strains; (ii) certain 
methods of standardization used for pre- 
testing media and reagents; (iii) diag- 
nostic viral reagents such as new typing 
antisera for Coxsackie and ECHO vi- 
ruses; hemadsorption, influenza, measles, 
and adenovirus complement-fixation 
antigens (virologists will be in attend- 
ance); (iv) availability data on MA 
strains of mice—Inbred: C57/Blg, 
dba/,, Balb/c and C,H; Hybrid: BDF,, 
DBF, and cbda; also heterozygous ani- 
mals in random bred Swiss mice, Wistar 
rats, and hamsters. 


Microcard Foundation 


Booth 41. The Microcard Foundation, 
an affiliate of the University of Wisconsin 
Press, is jointly exhibiting with the Mi- 
crocard Corporation. The Foundation 
publishes various titles in the sciences 
and humanities on Microcards (3- by 
5-in. cards containing approximately 50 
microimages per card). 

A representative will be available to 
discuss titles for publication in this me- 
dium. Also, of interest to those concerned 
with data dissemination problems, is the 
story of the world-wide dissemination of 
IGY meteorological data on Microcards. 

Wildlife Disease, a publication of the 
Wildlife Disease Association and the 
American Institute of Biological Sci- 
ences, through the aid of a grant from 
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the Council on Library Resources, starts 
publication of a unique new journal on 
1 Jan. 1959. The journal—Wildlife Dis- 
ease—consists of printed abstracts and 
Microcarded articles. This new journal 
will also be shown. 


Muscular Dystrophy Associations 
of America, Inc. 


Booth 99. The MDAA, Inc., exhibit 
presents information concerning the 
manifestations of muscular dystrophy 
and is composed of three distinctive pan- 
els, presenting the following: (i) color 
transparencies with appropriate descrip- 
tions of the manifestations of dystrophy 
—the genetics of the condition is graphi- 
cally shown and discussed; (ii) the sec- 
ond panel presents postural changes and 
characteristics of the early and advanced 
stages of progressive muscular dystrophy; 
(iii) the third panel presents color trans- 
parencies of personnel engaged in the 
various MDAA-sponsored research proj- 
ects under the grants-in-aid program. 
The dystrophic mouse, now extensively 


used for this research, is shown and de-’ 


scribed. The hereditary aspects of the 
condition are explained. The Institute 
for Muscle Disease, an MDAA-spon- 
sored project which will open early in 
1959, is pictorially and functionally de- 
scribed. An automatic playback tape fea- 
tures an informational interview, on the 
subject of progressive muscular dystro- 
phy, with Dr. Melville H. Manson, sci- 
entific director, MDAA, Inc. 


National Biological Laboratories, Inc. 


Booth 54. The National Biological 
Laboratories, Inc., nationwide distribu- 
tors of biological preparations, speci- 
mens, and models and equipment, and 
primary supplier of these items to the 
institutions in the metropolitan area of 
the nation’s capital, takes great pride in 
exhibiting a variety of its products to 
the 125th Meeting of the American As- 
sociation for the Advancement of Sci- 
ence. The interest of all visitors to our 
exhibit booth will be keenly stimulated 
by the impressive variety of this display, 
which is indicative of the virility and 
rapid expansion of our relatively young 
establishment. Among the osteological 
preparations in the exhibit will be a 
natural human skeleton with muscle in- 
sertion and origins painted and lettered 
in, and ligamentary cat skeletons 
mounted on new, lightweight bases with 
their feet embedded in clear plastic. 
There will be a number of preserved ani- 
mal specimens displayed in glass jars, 
and one of our fine embalmed and 
doubly injected turtles with the plastron 
removed for examination of the circula- 
tory system. 

Our excellent anatomical models, 
made of a hard, unbreakable, washable 
plastic will be represented in part by a 
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fine human torso with eight removable 
parts, an enlarged model of the inner 
and middle ear, and an enlarged model 
of the human heart. In the equipment 
line we will have for your inspection two 
brands of nationally acclaimed micro- 
scopes and a well-known microprojector, 
in addition to several other items neces- 
sary in every biology laboratory. Please 
feel free to examine everything in the 
exhibit, and be assured that our salesmen 
are eager to demonstrate for you, and 
consult with you, on any special prob- 
lems or requirements you may have. 


National Geographic Society 

Booths 64 and 65. The exhibit of the 
National Geographic Society will feature 
the National Geographic Magazine and 
the Geographic School Bulletins. Also on 
display will. be maps, books, pictures, 
and other special educational materials 
of the Society. An automatic projector 
will screen a continuous selection of na- 
tural color slides. The slides cover Na- 
tional Geographic field assignments and 
expeditions and were selected from illus- 
trations by staff photographers of the 
National Geographic Magazine. 


National Institutes of Health 


Booth 52. The National Institutes of 
Health are the principal research arm 
of the Public Health Service, U.S. De- 
partment of Health, Education, and Wel- 
fare. The Institutes are devoted to the 
conduct and support of medical research, 
and the exhibit depicts in summary, 
graphic form the NIH programs, one 
panel concerning the research conducted 
by the Institutes and the other, NIH sup- 
port of research, training, and the con- 
struction of research facilities. 

Seven Institutes form the family of 
NIH: Allergy and Infectious Diseases, 
Arthritis and Metabolic Diseases, Can- 
cer, Dental Research, Heart, Mental 
Health, and Neurological Diseases and 
Blindness. Serving NIH as a whole are 
the Clinical Center (a 500-bed, 1000- 
laboratory research facility) and three 
Divisions—Research Grants, Research 
Services, and Business Operations. Two 
other Divisions—Biologics Standards and 
General Medical Sciences—conduct pro- 
grams, the first regulatory in the field of 
biologics and with its own research, and 
the second, General Medical Sciences, 
serving as the focus for research and 
training grants in general rather than 
categorical fields of medicine and allied 
sciences. Free literature describing NIH 
programs is available at the booth. 


National Instrument Laboratories, Inc. 


Booth 82. This exhibit will feature a 
complete line of microscopes from Chris- 
tian Beck and Sons and a chromograph 
for scanning and integrating paper elec- 
trophoresis strips, as well as a field emis- 


sion electron microscope used for study- 
ing crystal structure, and so on. Also 
shown will be a surface tensiometer used 
for determining surface tension of liquid, 
using a one-drop sample at controlled 
temperatures, and a flame photometer. 


National Science Foundation 


Booth 21. The National Science Foun- 
dation, an independent federal agency, 
is responsible for promoting scientific 
progress through: (i) developing and 
encouraging the pursuit of a national 
policy for promoting basic research and 
education in the sciences; (ii) initiating 
and supporting basic scientific research 
and appraising the impact of research 
upon industrial development and upon 
the general welfare; (iii) awarding 
scholarships and graduate fellowships in 
the sciences; (iv) fostering interchange 
of scientific information among Amer- 
ican and foreign scientists; (v) evalu- 
ating scientific research programs under- 
taken by federal agencies, and correlating 
the Foundation’s scientific research pro- 
grams with those undertaken by indi- 
viduals and by public and private re- 
search groups; (vi) maintaining a regis- 
ter of scientific and technical personnel 
and providing a clearinghouse for in- 
formation covering such personnel in 
the United States; (vii) initiating and 
supporting, at the request of the Secre- 
tary of Defense, specific scientific re- 
search activities connected with national 
defense matters. 

The NSF exhibit illustrates operating 
Foundation programs for carrying out 
these responsibilities. 


New American Library 


Booth 9. Works in every field of sci- 
ence, from anthropology and atomic 
physics to zoology, by outstanding au- 
thors such as George Gamow, Fred 
Hoyle, James B. Conant, Julian Huxley, 
Margaret Mead, and Rachel Carson, are 
to be found in the attractive inexpensive 
Mentor and Signet Key paperbound 
books. Included are 49 titles in the 1958 
AAAS list, “An Inexpensive Science Li- 
brary,” selected by Dr. Hilary J. Deason, 
Director of the High School Science Li- 
brary Program. 

Mentor and Signet Key books arouse 
the interest of young people and start 
them toward scientific careers and help 
others understand science and its crucial 
importance in the world today. These 
books are acclaimed for their excellence 
and low price. Examination copies will 
be available on request of teachers who 
wish to consider them for class use. 


Nuclear Products—Erco 
Booth 10. The Nuclear Products—Erco 
Division exhibit consists of five panels 
illustrating the diversified activities of 
this division, Panels showing the MIT 
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Heavy Water Research Reactor and the 
U.S. Air Force Radiation Effects Re- 
actor illustrate this division’s contribu- 
tion to the technology of reactor engi- 
neering. 

The MIT Reactor is a heavy water 
cooled and moderated type reactor and 
will be operated at 1000 kw, producing 
a flux of 101%n/cm2/sec; it is the first 
of its type ever to be built for private use. 
Facilities include experimental ports and 
thimbles, medical therapy arrangement, 
gamma irradiation room, chemistry hot 
labs, reactor control room, and equip- 
ment for servicing reactor building. 

The Air Force Res-tor was designed 
specifically for radiation effects studies 
and will operate at a power level of 
10,000 kw. Test cells adjacent to the 
reactor are equipped with facilities to 
determine behavior of nuclear aircraft 
equipment under irradiation and simu- 
lated high-altitude flight conditions. 
These cells are loaded and unloaded by 
a remotely controlled rail car system. 
Facilities include fuel element storage 
and gamma irradiation well, bulk shield- 
ing facility, thermal column and beam 
tubes, and radiation space within the 
reactor vessel. A model of the 604 Pool 
Training Reactor, designed primarily 
for educational purposes, will also be 
displayed. 

Other panels will show the F-105D 
Flight Simulator (Air Force) and the 
S2F-3 Weapon System Trainer (Navy) 
and illustrate the latest Erco contribu- 
tions to the vital training programs pres- 
ently conducted by the Armed Forces. 
The F-105D Flight Simulator permits 
the training of pilots in the handling of 
the latest all-weather interceptor ordered 
by the Air Force. It offers facilities for 
the simulation of typical mission profiles 
from take-off to landing, and incorpo- 
rates some novel and proprietary meth- 
ods of ground mapping radar simulation. 
The S2F-3 Weapon System Trainer of- 
fers complete facilities for the integrated 
training of flight crews in the latest tech- 
niques of antisubmarine warfare. It 
covers all stages of “hunter-killer” op- 
erations, from search to track, and syn- 
thesizes the most up-to-date electronic 
and ordnance systems to be employed by 
Navy aircraft for this critical phase of 
our National defense. 

The panel showing the Atlas missile 
in flight is symbolic of the contribution 
that Erco is making in the field of main- 
tenance crew training. Under subcon- 
tract from the General Electric Com- 
pany, a complete system of trainers is 
being designed and manufactured for the 
ground-base control and guidance equip- 
ment for the Atlas missile. 


Oak Ridge Institute of Nuclear Studies 


Booth 25. The Oak Ridge Institute of 
Nuclear Studies is a nonprofit educa- 
tional corporation of 37 southern uni- 
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versities, operated under direct contract 
with the U.S. Atomic Energy Commis- 
sion. Its primary aim is the integration 
of the extensive facilities of Oak Ridge 
in the pattern of scientific education in 
the South. The Institute administers sev- 
eral A.E.C. special fellowships; a_re- 
search participation program through 
which university faculty members carry 
out research at Oak Ridge; a graduate 
program for doctoral candidates who use 
the specialized Oak Ridge facilities for 
thesis research; a traveling lecture pro- 
gram which sends Oak Ridge scientists to 
speak on university campuses; a nation- 
wide traveling science teacher program 
for secondary schools, supported jointly 
by the National Science Foundation and 
the U.S. Atomic Energy Commission, 
which was expanded this year to include 
cooperatively developed and supported 
state programs; and other educational 
programs. The Institute also operates a 
medical-research hospital; a radioisotope 
techniques training program; an atomic- 
energy museum; and traveling atomic- 
energy exhibits. 


Office of Naval Research 

Booth 45. The Office of Naval Re- 
search will have an exhibit on research in 
the preservation and transplantation of 
tissues such as skin, bone, at the annual 
meeting of the American Association for 
the Advancement of Science. It will show 
the type of research being carried on in 
this and related areas, which are a part 
of ONR’s program for basic and devel- 
opmental research in the biological sci- 
ences. Highlighted in this exhibit, for 
example, are basic and developmental 
research in the exploration of the use of 
tissue substitutes such as bovine embryo 
skin, anorganic bone, plastic blood ves- 
sels, and the plastic cornea. Results of 
defects and their repair are illustrated 
in color. 


Phipps and Bird, Inc. 

Booth 58. We will display apparatus 
of interest to both the teacher and inves- 
tigator in physiology, psychology, and 
related fields, with emphasis on class 
room equipment such as kymographs, 
tambours, and stimulators. 


Potomac Electric Power Company 


Booths 74 and 75. The Potomac Elec- 
tric Power Company of Washington, 
D.C., a member of Atomic Power Devel- 
opment Associates, Inc., and Power Re- 
actor Development Company, will pre- 
sent an exhibit relative to the Enrico 
Fermi Atomic Power Plant. This plant, 
which is now under construction on the 
shores of Lake Erie, approximately 30 
miles southwest of Detroit, Michigan, 
will have the world’s largest “breeder” 
power reactor. The importance of the 
breeder reactor in relation to the eco- 
nomic and commercial aspects of reactor 





development lies in its unique ability to 
produce more nuclear fuel than is con- 
sumed in the process of generating heat 
for the production of electric power. The 
initial steam output of the Fermi Plant, 
scheduled for completion in 1960, will 
permit the generation of 100,000 kilo- 
watts of electric power. 

The reactor has been designed by 
Atomic Power Development Associates, 
Inc., a nonprofit organization composed 
of 43 member companies, which is devot- 
ing its entire efforts to finding better 
routes to commercial atomic power 
through extensive research, development, 
and testing programs. There will be on 
display in the exhibit a model of the 
Enrico Fermi Atomic Power Plant along 
with a model of the breeder reactor and 
some of its component parts. 

Power Reactor Development Com- 
pany, a nonprofit membership corpora- 
tion made up of 26 utility and manufac- 
turing companies, is currently financing 


and constructing the breeder power re- : 


actor which it will own and operate. At 
the same time that the reactor plant is 
being constructed, the Detroit Edison 
Company is erecting a conventional 
steam turbine generator plant to be used 
in conjunction with the reactor. 

The Enrico Fermi Atomic Power Plant 
is an outstanding example of a dedicated 
industry’s determination to make the 
atom a powerful peacetime force for the 
advancement of civilization. The breeder 
type reactor being used in this project 
will add to the nation’s reserves of nu- 
clear fuels rather than deplete those re- 
sources. 


The Rayoscope Company 


Entrance. At the Rayoscope booth 
images of microscopic specimens will be 
projected on a screen at a distance so 
that a large number of people can ob- 
serve simultaneously. Especial emphasis 
will be placed on projection of living 
specimens and on the minute detail of 
projected image. Our specially designed 
lenses and pure white light source make 
it possible to show intricate detail of both 
living and stained specimens. You no 
longer have to be satisfied with general- 
ities. A revolutionary new type of pro- 
jection screen will be demonstrated. This 
screen permits projection in a_well- 
lighted room—even in a room such as a 
television studio with numerous flood 
lights burning. For the best and finest 
in micro-projection come to the Rayo- 
scope booth. 


Rinehart and Company, Inc. 


Booth 51. The exhibit of the College 
Department of Rinehart and Company, 
Inc., New York City, will display Rine- 
hart publications in the areas of science 
and science education. The Rinehart 
representative at the exhibit will be Al- 
fred S. Schenkman, who holds the degree 
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of Master of Science from the University 
of Minnesota and the University of Chi- 
cago. 

The publications displayed will cover 
the areas of anthropology, biology, chem- 
istry, statistics for behavioral scientists, 
mathematics, physics and include a wide 
selection of books which are used for 
training future teachers of science. 


Row, Peterson and Company 


Booth 95. The newly established Col- 
lege Department of Row, Peterson and 
Company is entering the college field 
with the publication of a number of out- 
standing textbooks and monographs. 
Among its initial company of authors 
are Abram Bergson, Hans Bethe, Fred- 
eric de Hoffmann, Don Patinkin, and 
Robert R. Sears. Among its fields are 
biology, chemistry, economics, physics, 
psychology, and sociology. 

The department comprises three im- 
portant elements: (i) an editorial staff 
experienced in college and university 
work, (ii) the company’s 51 years of 
experience in designing and manufactur- 
ing quality books, and (iii) a sales force 
covering virtually every college and uni- 
versity in the United States. We invite 
you to stop and examine some of the 
books we have already published. 


Schwartz Laboratories, Inc. 


Booth 30. Schwartz Laboratories is the 
world’s oldest and largest producer of 
nucleic acid compounds and yeast de- 
rivatives. Members of the Schwartz staff 
will be present to answer questions about 
the 200 products of biochemical and 
medical importance now being made by 
the company. Among the latest Schwartz 
Preparations included in the exhibit are 
tritiated thymidine, tritiated cytidine, 
tritiated adenosine, tritiated 2-deoxy-p- 
ribose, C14-1-glutamine, N?15-L-amino 
acids, 8-L-glutamyl hydrazide, .-pyrroli- 
done carboxylic acid, sodium adenosine 
5’-phosphoramidate, crystalline disodium 
uridine 5’-monophosphate, 2-aminoethyl- 
iosthiouronium bromide hydrobromide, 
and flavin adenine dinucleotide. Other 
key tools for biomedical research fea- 
tured in the Schwartz exhibit include 
nucleic acid compounds; purines and py- 
rimidines; adenosine phosphates; gluta- 
thione and other sulfhydryl compounds 
and reagents; deoxyribonucleosides; op- 
tically standardized amino acids and 
kits; C14, $85, and P*2 radiochemicals; 
and clinical preparations. The products 
pioneered by Schwartz Laboratories are 
aiding scientific studies by providing 
some of the research tools used in the 
whole area of biomedical research, from 
investigations of fundamental metabolic, 
enzymic, physiological, and genetic as- 
pects through nucleotide and _ peptide 
synthesis, and in clinical investigations 
of nutrition, neoplasm, and cardiac and 
vascular ailments. 
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Science Library 


Booths 91, 92, 93. The Science Library 
is administered by the AAAS as an addi- 
tional service to publishers of books, both 
exhibitors and nonexhibitors. It has be- 
come an integral part of each year’s An- 
nual Exposition of Science and Industry. 
In the Science Library, books of all pub- 
lishers participating are grouped by fields 
of science—a convenience both to the 
visitor who is restricting his inspection of 
books to a single category and to the one 
who wishes to browse. Among the pub- 
lishers in the Science Library are: Amer- 
ican Association for the Advancement of 
Science; Academic Press, Inc.; Addison- 
Wesley Publishing Company, Inc.; An- 
nual Reviews, Inc.; Association Press; 
Cambridge University Press; Catholic 
University of America Press; E. P. Dut- 
ton and Company, Inc.; Emerson Books, 
Inc.; W. H. Freeman and Company; 
Grove Press; Harcourt Brace and Com- 
pany; Houghton Mifflin Company; Johns 
Hopkins University Press; Macmillan 
Company; Josiah Macy, Jr. Foundation; 
C. V. Mosby Company; New American 
Library; Oxford University Press; Pren- 
tice-Hall, Inc.; Reinhold Publishing Cor- 
poration; Row, Peterson and Company; 
St. Martin’s Press Inc.; Charles Scrib- 
ner’s Sons; University of North Carolina 
Press; D. Van Nostrand Company, Inc. 





Joseph E. Seagram and Sons, Inc. 

Booths 100 and 101. Congeners (fusel 
oil, aldehydes, acids, etc.) are com- 
pounds found in all alcoholic beverages 
that provide the taste, bouquet, and 
color. In high concentrations, however, 
certain congeners may produce toxic ef- 
fects. This exhibit presents the results of 
quantitative chemical analyses of con- 
geners found in six leading types of dis- 
tilled spirits, along with correlated acute 
oral toxicity studies obtained on rats. 
Pertinent literature will be available. 


Science Materials Center 
Booth 38. 


Special Libraries Association, 
Washington Chapter 


Booth 94. 


Ivan Sorvall, Inc. 


Booth 57. On display will be a number 
of completely new Servall Centrifuge de- 
velopments, some of which are right in 
line with the modern trend toward auto- 
mation. Shown in operation will be the 
Szent-Gyérgyi & Blum 8-Tube Continu- 
ous Flow System, the Type SS-3 Push- 
button Automatic and the type SS-4 
Enclosed Superspeed Centrifuges, a new 
Large-Capacity High-Speed Rotor, the 
Sharp Particle (Virus) Counting Rotor, 
and a Field Aligning Swinging Bucket 
Rotor. Also on display will be the well- 
known Servall table model centrifuges, 
the Servall Omni-Mixer with micro- 


attachment, the Servall Porter-Blum 
Microtome. Several new LKB chroma- 
tography and electrophoresis instruments 
will also be shown. 


Spinco Division, 
Beckman Instruments, Inc. 

Booth 37. Beckman/Spinco will show 
the production model of its new Amino 
Acid Analyzer, which rapidly and auto- 
matically quantitates the amino acids 
found in protein hydrolysates and physio- 
logical fluids and the Model K High 
Force Centrifuge with its new continu- 
ous-flow rotor. 

Features of the Spinco continuous-flow 
rotor include freedom from foaming, 
frothing, and aerosol effect. Flow rates 
of 500 ml per minute are possible, de- 
pending upon the sedimentation rate of 
the material being processed. The rotor 
develops forces 28,000 times gravity at 
18,750 rpm, and features a “vertical 
wall” design for increased sedimenting 
efficiency. 


Thiokol Chemical Corporation 
Booths 69, 70, and 71. 


John I. Thompson and Company 

Booth 43. This exhibit displays infor- 
mation as to the services furnished by 
John I. Thompson and Company, an 
engineering organization with main 
offices in Washington and laboratory fa- 
cilities at Bellefonte, Pa. The company 
provides research, development, and de- 
sign services, with supporting activities 
in technical writing and graphics. A bro- 
chure defining the scope and _ special 
fields of effort is available at the booth. 
A leaflet Planning Your Report, is of 
particular interest to research and devel- 
opment scientists, engineers, and all 
AAAS convention visitors. This is a 
handy guide packed with report-prepa- 
ration instructions and with references 
as to items of organization, format, data 
presentation, illustration, and reproduc- 
tion—details generally overlooked by the 
research writer but which are vital to 
communicating the results of his re- 
search. Free with the “Compliments of 
JITCO”. 

Principal engineers and illustrators of 
JITCO will be in attendance to answer 
queries concerning the many services 
offered and particularly the creative and 
design services for the exhibits, presen- 
tations, and visuals so essential today in 
communicating the arrangements of 
complex devices or data. 

A feature of the exhibit is a series of 
transparencies designed and produced by 
JITCO to illustrate a Department of 
Commerce presentation of the Nuclear 
Ship “Savannah.” Conception of such 
material is commonly a JITCO produc- 
tion incident to preparation of engineer- 
ing data and writing about new things in 
industry. 
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Tobacco Industry Research Committee 
Booth 53. Information about the na- 
ture and extent of the scientific research 
program developed and directed by the 
Scientific Advisory Board to the Tobacco 
Industry Research Committee. The re- 
search program, covering all phases of 
tobacco use and health, contains three 
main areas of investigation within which 
are the specific fields of research. These 
areas and specific fields are described. 


United Fruit Company 

Booths 77 and 78. United Fruit Com- 
pany’s exhibit, “Problems and Progress 
in the Big Three,” illustrates the major 
research program being directed against 
the three most serious plant diseases 
which limit banana production in tropi- 
cal America. The research problem is 
defined by color transparencies of disease 
effects on the fruit and plant, by black- 
and-vhite photographs depicting experi- 
mental control procedures and’ the sci- 
entific effort involved, and by stylized 
models showing method of infection by 
the organisms. Tape recordings heard 
through a battery of French telephones 
briefly discuss further aspects of the sci- 
entific challenge. Side panels describe 
scientific research careers in the tropics 
and show the areas of company opera- 
tions in Central America and the Carib- 
bean. 


U.S. Department of Health, 
Education, and Welfare, 
Division of Radiological Health 

Booths 18 and 19. This exhibit names 
sources of radiation, effects on human 
life, and what must be done to curtail ex- 
cessive radiation. It details the program 
of the Public Health Service in measure- 
ment and analysis of radiation, research, 


and training of personnel in detection 
and control of radiation, and gives spe- 
cific examples of aid rendered to states 
in radiation control of detection. 


Universal Scientific Company 


Booth 90. Universal Scientific Com- 
pany, Inc., Vincennes, Ind., manufactur- 
ers of science electrical and electronics 
educational equipment. The equipment 
is complete with texts and lessons. The 
equipment enables the instructor to con- 
vey the subject visually to the class in a 
very short period of time. Student equip- 
ment makes it possible for the student to 
discover the principle for himself. 


Washington Gas Light Company 


Booth 68. The method and economic 
advisability of storing natural gas under- 
ground in natural formations is described 
in the exhibit of Washington Gas Light 
Company. This company, which distrib- 
utes natural gas to the greater Washing- 
ton, D.C., area, is currently in the proc- 
ess of establishing such underground 
storage facilities in Prince George’s 
County, Maryland. The central panel of 
the exhibit depicts a typical cross section 
of sediments, or water-bearing stratum, 
suitable for gas storage. It is animated to 
show graphically the injection and with- 
drawal of gas from the underground 
anticline, or storage dome. Adjoining 
panels illustrate the economic advantage 
of gas storage. 


W. M. Welch Manufacturing Company 


Booths 33 and 34. The W. M. Welch 
Manufacturing Company plans _ to dis- 
play selected apparatus used in the phys- 
ics, chemistry, and biology laboratories. 
These will include those especially 
adapted to the teaching of science in the 


News of Science 


NASA Research Advisory 
Committees 


Thirteen new Research Advisory Com- 
mittees are being formed to provide tech- 
nical counsel to the National Aeronautics 
and Space Administration. T. Keith 
Glennan, NASA administrator, reports 
that he expects to have the committees 
functioning early next year. 

Glennan has also announced forma- 
tion of a new Special Committee on Life 
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Sciences to advise the NASA on matters 
connected with human factors, medical 
and allied problems of NASA’s manned 
space vehicle program. Chairman of the 
Special Committee is W. Randolph 
Lovelace II, director of the Lovelace 
Foundation for Medical Education and 
Research, Albuquerque, N.M. Lovelace 
is a specialist in aeronautical and space 
medicine. 

When he announced the advisory com- 
mittees, Glennan explained that commu- 





secondary schools and colleges, as well as 
some items specifically designed for spe- 
cial use in research and industrial labora- 
tories. A partial list includes, stainless 
steel balances, quick operating high vac- 
uum pumps, electrical measuring instru- 
ments, electronics teaching devices, Den- 
sichron for measuring optical density, 
color saturation, and paper chromato- 
grams, Many charts and other visual 
aids for teaching science, mathematics, 
and physiology, together with preserved 
specimens, synthetic skeletons, and other 
biological models, will be shown. 


Westinghouse Electric Corporation 


Booths 23 and 24. The Electronics 
Division display consists of a series of 
action diaramas depicting divisional 
fields of interest. Nine distinct scenes 
rotate fully in 90 seconds. Tieing in with 
the diaramas is a tape which tells the 
story behind the exhibit. 


Some of the subject matter covered in 


the various diaramas are: (i) ground to | 


air, ground to ground, and ground to 
ship communications; (ii) shipboard and 
submarine communications; (iii) missile 
ground control; (iv) shipboard radar; 
(v) tactical and air defense radar; (vi) 
anti-jamming techniques; and (vii) re- 
search. 

Each of the diaramas is a replica of 
Electronics Division equipment applica- 
tions actually in use or to be used by the 
military services. 


John Wiley and Sons, Inc. 


Booth 20. On display at the booth of 
John Wiley and Sons, Inc., will be text, 
reference, and professional books in all 
the principal fields of science and engi- 
neering technology; the level of these 
books is college and above. 


nication and coordination with industry, 
universities, and government organiza- 
tions are required in order to maintain 
aggressive, progressive research  pro- 
grams. A committee will promote com- 
munication with other workers in the 
same or allied fields by reviewing re- 
search in progress, considering new prob- 
lems, and making recommendations re- 
garding the direction in which future 
research should go. 

The committees will be concerned 
with the following fields: fluid mechan- 
ics; aircraft aerodynamics; missile and 
space craft aerodynamics; control, guid- 
ance, and navigation; chemical energy 
processes; nuclear energy processes; me- 
chanical power plant systems; electrical 
power plant systems; structural loads; 
structural design; structural dynamics; 
materials; and aircraft operating prob- 
lems. 

All members of the committee will be 
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appointed in their professional capacities 
as individuals by the NASA administra- 
tor and the committees will report to 
him. As far as feasible, committee mem- 
bership will be kept small to facilitate 
discussion and decision. 

The new research committees will 
supersede the 28 technical committees 
and subcommittees of the National Ad- 
visory Committee for Aeronautics, which 
was absorbed by the NASA when it was 
established last October. The NACA 
committees and subcommittees are due 
to go out of existence on 31 December. 


Research Corporation Grants 


The Research Corporation distributed 
$259,259 as grants-in-aid during the last 
quarter of fiscal 1958, which ended 31 
October, bringing the annual disburse- 
ment to $1,244,000. The foundation dis- 
tributed $1,257,000 in grants-in-aid in 
fiscal 1957. 

The last quarter grants were made 
among four areas of the foundation’s in- 
terests. These areas, and the amounts 
granted, are as follows: 

Frederick Gardner Cottrell Grants— 
$146,908 granted to 46 colleges and uni- 
versities in 24 states, and abroad to the 
American University of Beirut for basic 
research in the natural sciences; 

The Williams—Waterman Fund for the 
Combat of Dietary Diseases—68,260 
granted to universities both in the United 
States and abroad for basic research and 
experimental programs related to the 
field of human nutrition; 

The Brown-Hazen Fund—$4,700 
granted to Baylor University for sup- 
port of fundamental research in biochem- 
istry, microbiology, and immunology; 

Howard Andrews Poillon Fund—$39,- 
391 granted to four universities in the 
United States for programs of “excep- 
tional scientific merit” which fall out- 
side the scope of the major funds. 

Research Corporation is a nonprofit 
foundation established in 1912 by the late 
Frederick Gardner Cottrell, who was a 
professor of chemistry at the University 
of California. The foundation supports 
research in the natural sciences in edu- 
cational and scientific institutions. 


Teacher Recruitment in New York 


Some 526 leading scientists, including 
15 Nobel prize winners, have announced 
their support of a far-reaching proposal 
by a committee of science educators to 
spur recruitment of teachers and im- 
prove science instruction in the New 
York City public high schools. The pro- 
posed plan calls for a sharp increase in 
expenditure on the high schools. It asks 
the Board of Education to initiate public 
relations efforts, legislative activity, and 
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independent budgeting in order to mo- 
bilize public support for the increase. It 
details requirements in the high schools 
on which money must be spent to make 
science teaching more effective. 

The plan was framed by the Joint 
Committee on Science Teacher Recruit- 
ment, representing science department 
chairmen of the New York City high 
schools. Stanley L. Weinberg is chairman 
of the committee, which has an office in 
the headquarters of the New York Acad- 
emy of Sciences, 2 E. 63 St. 

Harold C. Urey, Nobel Prize winner 
and distinguished service professor of 
chemistry at the University of Chicago, 
says of the proposal: 

“T think this is an excellent statement. 
The budget of the schools of the United 
States should be doubled. I have just 
visited Israel, a country of two million, 
in very difficult circumstances, and yet 
able to afford three institutions of higher 
learning. Saudi Arabia, with hundreds of 
millions of oil royalties, cannot afford 
primary-school education. A people can 
afford what they wish to afford, and it is 
necessary to get the people of the United 
States to understand that we must afford 
better education. The city of New York 
should lead in this.” 


The American Scientist’s 
Knowledge of Foreign Languages 


More than 97,000 scientists in the Na- 
tional Register of Scientific and Tech- 
nical Personnel in 1954-55 reported a 
knowledge, with varying degrees of pro- 
ficiency, of at least one foreign language. 
This constituted approximately three- 
quarters of the 127,000 persons in the 
Register, and it is estimated that more 
than one-half of all American scientists 
were included in the Register during this 
period. 

German was the language reported 
most often, and French next, obviously 
a reflection of educational requirements 
for scientific training, particularly at the 
graduate level. By scientific field, those 
in chemistry and chemical engineering 
and in physics and astronomy showed a 
greater concentration in the Germanic 
languages, while in psychology and the 
earth sciences there were proportionally 
greater numbers with knowledge of 
French, Spanish, and other Romance 
languages. 

Only about 1 in 50 of those reporting 
a language ability had a knowledge of 
Russian and less than 1 in 100, of Chi- 
nese. In the case of these languages, it 
appears that such knowledge stems 
largely from nativity and family back- 
ground. These findings indicate that 
nearly all American scientists must de- 
pend on translations for knowledge of 
scientific developments in the Soviet bloc 
countries. 


Blood of Aquatic Animals 


The first symposium on the blood of 
aquatic animals was held in Tokyo, 
Japan, on 3 November under the spon- 
sorship of the Japanese Fisheries Agency 
and the Japanese Fisheries Society. The 
purpose of this symposium was to estab- 
lish an organization for the discussion of 
problems relating to the blood of aquatic 
animals. Abstracts of the seven papers 
presented will be published in English in 
the Japanese Journal of Ichthyology, vol- 
ume 7, Nos. 2, 3, 4 (now in press). These 
papers were concerned with antigens in 
the blood of oysters, mackerel, tuna, and 
whales, the blood composition of carp, 
and the physiology of blood in relation 
to the productivity of fish ponds. Corre- 
spondence concerning this symposium 
and succeeding ones should be sent to 
Professor Y. Suyehiro, Chief, Depart- 
ment of Fisheries, Division of Agricul- 
ture, Tokyo University, Bunkyoku, 
Tokyo, Japan. 


Argentine Astronomy 


On 7-9 November, a meeting was held 
by Argentine astronomers at the Felix 
Aguilar Observatory of the University of 
Cuyo in San Juan. Seventeen papers, 
three general reports and ten progress 
reports, were presented. An important 
outcome of the meeting was the founding 
of the Argentine Astronomical Associa- 
tion and the election of the members of 
the Argentine National Committee for 
Astronomy. The officers of the new as- 
sociation are B. H. Dawson, president, 
J. J. Nissen, vice-president, C. Jaschek, 
secretary, J. Landi-Dessy, treasurer, and 
C. U. Cesco and J. L. Sersic, councilors. 
L. Gratton, C. Jaschek, R. Platzeck, and 
J. Sahade are the members of the Na- 
tional Committee. 


Foreign Medical Graduates’ 
Examination Results 


Results of the first world-wide Ameri- 
can Medical Qualification Examination 
held 23 September in 30 U.S. examina- 
tion centers and 30 foreign centers have 
been announced by Dean/F. Smiley, ex- 
ecutive director, Educational Council 
for Foreign Medical Graduates. The for- 
eign centers were established in Latin 
America, the Far East, the Middle East, 
and Europe. 

Statistics reveal that of the 844 for- 
eign-trained physicians taking the ex- 
amination, 418 passed and will receive 
the ECFMG Certificate. According to 
the council, these physicians are certified 
as possessing medical knowledge reason- 
ably equivalent to that expected of grad- 
uates of approved American and Cana- 
dian medical schools and as having 
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satisfactory facility in the English lan- 
guage. 

The examination results also indicate 
that 226 candidates came sufficiently 
close to passing, in spite of language 
difficulties, to earn temporary certificates 
which will qualify them to study not 
more than 2 years as interns or residents 
in U.S. hospitals approved for internship 
or residency training. 

Those foreign-trained physicians who 
pass the examination and enter the U.S. 
on exchange visitor visas may participate 
in the National Intern Matching Pro- 
gram or apply directly to a hospital for 
an internship or residency. In addition, 
graduates entering the U.S. on immi- 
grant visas may be admitted to licensing 
examinations in at least 16 states. 

Located in Evanston, Ill., the Council 
for Foreign Medical Graduates was es- 
tablished in 1957 as a means of evaluat- 
ing the education of foreign medical 
graduates wishing to take advanced train- 
ing or obtain licenses in the United 
States. On 25 March of this year the 
council administered the first examina- 
tion of this type in 17 stations in the 
United States. Fifty-one percent of the 
300 applicants tested passed this initial 
test. 

The American Medical Qualifications 
Examinations for 1959 are scheduled for 
17 February and 22 September. To be 
admitted to these examinations the can- 
didate is required to present, 3 months 
in advance, an application and creden- 
tials confirming that he has had 18 years 
or more of formal education at least four 
of which have been in a recognized 
school of medicine. 

Other sponsoring organizations of the 
examinations are the Association of 
American Medical Colleges, the Ameri- 
can Hospital Association, the American 
Medical Association, and the Federation 
of State Medical Boards of the United 

States. 


Cytoanalyzer 


Successful results from the first clini- 
cal trial of the Cytoanalyzer, an elec- 
tronic device for sorting specimens of 
vaginal fluid in the cell examination test 
for uterine cancer, were reported on 14 
November at the annual meeting of the 
Inter-Society Cytology Council in New 
York. John C. Pruitt of the National 
Cancer Institute gave the results of de- 
velopmental studies from two reports 
prepared by himself and colleagues in 
the institute’s Field Investigations and 
Demonstrations Branch. 

The Cytoanalyzer is designed to detect 
abnormal cells by microscopically scan- 
ning slides bearing fluid from the va- 
ginal tract. In the current study, 1075 
negative slides and 20 positive or sus- 
pected-positive were fed into the ma- 
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chine. The machine was so adjusted 
that about 40 percent of the known nega- 
tive slides were correctly eliminated as 
totally negative. Only those not elimi- 
nated by the machine.would have had 
to be examined by cytotechnicians. 

Reduction of error in the electronic 
selection was accomplished by a new 
method of preparing vaginal-cervical 
specimens for machine scanning. This 
method allows the instrument to scan 
each cell and record the results. 


German ‘Hydrographic Institute 


The founding of the German Hydro- 
graphic Institute (Deutsches Hydro- 
graphisches Institut) dates back to 1861 
when a Prussian Hydrographic Service 
was established as a section of the Prus- 
sian Navy. In 1871 this organization, lo- 
cated in Berlin, was taken over by the 
German Navy, under whose jurisdiction 
it remained until 1945, although during 
the period from 1919 to 1935 certain 
sections were temporarily transferred to 
the German Ministry of Communica- 
tions. At the end of World War II the 
entire German Hydrographic Service was 
disbanded. After a short lapse of time, 
it was reorganized by the Allied Control 
Council of Germany as a strictly civilian 
organization with its seat in Hamburg. 
It was placed under the German Federal 
Government in 1949 and today operates 
under the authority of the Federal Min- 
istry of Communications. 

Owing to the circumstances under 
which its postwar reorganization took 
place, many sections of the institute had 
to be set up initially in widely scattered 
localities. This was felt to be a severe 
handicap; therefore, in 1957 a large new 
building was erected in Hamburg on a 
site adjacent to the harbor. This struc- 
ture houses all the main sections of the 
institute. The building consists of two 
wings, one of ten stories and one of six; 
extensive basement premises occupied by 
workshops are used for the installation 
of instruments which are sensitive to 
temperature and climatic changes. 

Twelve subsidiary offices must still be 
maintained in ports and similar localities 
for the testing and on-the-spot certifica- 
tion of nautical instruments and for the 
rendering of specific nautical informa- 
tion to local shipping interests. There is 
also a geomagnetic observatory main- 
tained in open country at Wingst (about 
60 miles from Hamburg in the vicinity 
of the Elbe estuary). Because of the na- 
ture of the work, the observatory must 
be located at a substantial distance from 
traffic and industrial disturbances. 

The institute is the owner of six sur- 
vey vessels: Gauss of about 850 tons, 
Suderoog of about 155 tons, Ruden and 
Hooge of about 100 tons each, and Atair 
and Wega of about 70 tons each. The 





newest of these vessels is the Suderoog, 
which was put into service in 1957. The 
institute ships can serve all types of nau- 
tical and oceanographic work, such as 
precision depth sounding, geophysical 
and marine geological research, testing 
of nautical instruments, and development 
and test work on radio and radar naviga- 
tion. In 1956-57, the Gauss made sev- 
eral exploratory voyages preparatory to 
the German contribution to the Interna- 
tional Geophysical Year. The vessel has 
already completed one voyage in the 
North Atlantic area allocated to German 
IGY research during the spring of 1958, 
and she sailed at the end of July for the 
second of these voyages. 

The general mission of the insitute in- 
cludes all matters of a nautical nature 
which are of importance to German ship- 
ping. One aspect of this work concerns 
the collection and evaluation of observa- 
tional data which are to be incorporated 
in German federal regulations or in 
charts, manuals, and directories to be 
supplied to shipping interests. The insti- 
tute must therefore be able constantly to 
meet changing demands and, when ne- 
cessary, perform research. Another aspect 
of the institute’s work is of a more tech- 
nical nature: its certificate is required 
for many nautical instruments, and it 
must therefore be in a position to per- 
form the tests for compliance with the 
most recent standards. 

The institute is headed by a president, 
at present G. Boehnecke. His staff con- 
sists of about 500 persons, of whom about 
40 are scientists and engineers; most of 
the remaining technicians are mechanics, 
draftsmen, and printers. A large clerical 
staff is also maintained. Organization- 
ally, the institute is divided into the fol- 
lowing seven main sections: Nautical 
Publications and Nautical Information 
Service (section head, H. Mertgen); 
German Sea Chart Work (section head, 
H. R. Ermel); Nautical Charting and 
Geodetics (section head, K. Ansorge); 
Oceanography and Geomagnetism (sec- 
tion head, J. Joseph); Astronomy, in- 
cluding Astrometry, Tidal Movements, 
and Time Service (section head, H. 
Horn); Nautical Technology (section 
head, H. Gabler); and Library, Ar- 
chives, and Stocks of Publications (sec- 
tion head, Th. Stocks). 

The volume and scope of the insti- 
tute’s work are perhaps best reflected by 
the fact that the total paper consump- 
tion for the institute’s printed publica- 
tions is approximately 80 tons per year. 
In 1957 the chart printing department 
produced 1.3 million prints and the let- 
ter-press printing department about 3% 
million. Further, the institute’s library 
is the only one of its kind in Germany 
and comprises about 60,000 volumes, all 
dealing with nautical and hydrographic 
subjects. In 1957, more than 10,000 
books and periodicals were circulated. 
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NIH Awards 


Research grants and fellowships total- 
ing $4,237,521 were awarded during the 
month of October by the National Insti- 
tutes of Health. The bulk of the money, 
$3,634,177, was in grants for support of 
research projects concerned with major 
diseases and basic problems in the medi- 
cal and biological sciences. 

Of the 266 research grants awarded, 
86 grants totaling $641,615 were for new 
projects, of which more than half were 
concerned with research in the fields of 
arthritis, metabolic diseases, and mental 
health. The grants were made to 146 
institutions in 35 states, the District of 
Columbia, 2 territories, and 7 foreign 
countries. Research fellowships totaling 
$603,344 were awarded to 157 United 
States citizens for study in 79 institu- 
tions in 30 states, the District of Colum- 
bia, and six foreign countries. 


News Briefs 


The Thomas Alva Edison Foundation 
has given a special award to “World 
of the Mind” the new radio series on the 
sciences and humanities that was pre- 
pared by Broadcast Music, Inc., in co- 
operation with the AAAS and the Amer- 
ican Council of Learned Societies [See 
Science 128, 292 (8 Aug. 1958)]. The 
programs have. been. made _ available 
without charge by Broadcast Music. So 
far, the series has been carried on 527 
radio stations. The recognition award 
was presented on 1 December at the 
Edison Foundation’s annual dinner. 

* * * 

Six American scientists left on 18 No- 
vember for a 30-day study of neurology 
in the Soviet Union. The mission, the 
first of its kind in the field of neurology, 
is sponsored by the National Institute of 
Neurological Diseases and Blindness. It 
was made possible by the agreement of 
last January between the United States 
and the U.S.S.R. to exchange missions 
in various fields. A group of Soviet spe- 
cialists will make a similar study of neu- 
rology in the United States at a later 
date. 

eS 8. & 

The National Aeronautics and Space 
Administration has postponed _ the 
launching of the next Vanguard satel- 
lite until after the first of the year. A 
study is now being made of ways to in- 
crease the reliability of all satellite ve- 
hicles, and it is felt that the results of 
this study should be known before the 
next attempt to launch a Vanguard is 
made. 

Wy tse 

A research center for the study of 
drugs and their use in the treatment of 
mental illness was officially opened on 20 
November at Saint Elizabeths Hospital, 
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Washington, D.C. The new Clinical 
Neuropharmacology Research Center is 
operated jointly by Saint Elizabeths and 
the National Institute of Mental Health. 
Joel J. Elkes, National Institute of Men- 
tal Health pharmacologist and former 
chairman of the department of experi- 
mental psychiatry at the University of 
Birmingham in England, is the director 
of the center. 
* * * 

The Custom Translations Club, a 
profit-sharing organization designed to 
furnish scientists in all fields with trans- 
lations of pertinent material from Rus- 
sian, Czech, and Polish, has just been 
established by Consultants Custom 
Translations, Inc., 227 W. 17 St., New 
York 11, N.Y. Full details about club 
participation are available upon request; 
write Steven H. Smith, Manager. Club 
members are entitled to a 10-percent roy- 
alty on resales of translations they order, 
and may also purchase other transla- 
tions at a 50 percent reduction in price. 
Membership entails no obligation—there 
are no dues or no fees, and no specified 
number of orders is required. 

* * * 

A 3-year research program on the 
learning of mathematical principles will 
be undertaken at Princeton University 
under the direction of Robert M. Gagné 
of the department of psychology, with a 
grant of $44,000 from the Carnegie Cor- 
poration of New York. The first step will 
involve an analysis of two different 
courses in elementary algebra, one a tra- 
ditional course, the other a modern ex- 
perimental course. Many studies of 
mathematics curricula have been under- 
taken, primarily at the secondary school 
level, but no significant number of stud- 
ies of the methods of learning mathe- 
matical concepts has been made _ for 
many years. 

* * * 

A new journal, the Journal of the Ex- 
perimental. Analysis of Behavior, began 
publication in January 1958. It appears 
at least quarterly and is devoted to the 
original publication of experiments rele- 
vant to the behavior of individual organ- 
isms. The executive editor is C. B. 
Ferster of Indiana University Medical 
Center. Publisher is the Society for the 
Experimental Analysis of Behavior, Inc. 
The subscription rate per annual volume 
is $12. Orders for subscriptions may be 
addressed to O. R. Lindsley, Behavior 
Research Laboratory, Metropolitan State 
Hospital, Trapelo Road, Waltham, Mass. 

* * * 

The American Rheumatism Associa- 
tion has recently established a Commit- 
tee for the Exchange of Information 
Concerning Faculty Appointees and Fel- 
lows. The committee will be pleased to 
receive information about fellowship and 
traineeship opportunities and faculty 
and other staff vacancies, as well as in- 


quiries regarding available personnel. 

Such information and inquiries should 

be addressed to: Dr. Currier McEwen, 

New York University College of Medi- 

cine, 550 First Ave., New York 16, N.Y. 
* * * 

The first known object .to be sent into 
and recovered from outer space will have 
a permanent resting place at the Smith- 
sonian Institution, Washington, D.C. The 
Army’s Jupiter C nose cone that was pro- 
pelled to an altitude of 300 miles and 
more than 1200 miles downrange from 
Cape Canaveral, Fla., on 7 August 1957, 
was presented to the Smithsonian on 14 
November. 

* * * 

The Atomic Energy Commission has 
revised its Access Permit Program to 
provide that, except for nonprofit educa- 
tional institutions, no free security clear- 
ances will be granted to holders of Ac- 
cess Permits after 31 December. From 
the inception of the Access Permit Pro- 
gram, the AEC has provided to each 
permit holder 25 clearance requests 
without charge. The commission will dis- 
continue this policy, and, in general, 
charge for all security clearances. The 
present rates are $385 for each “Q” 
clearance and $15 for each “L” 
ance, 


clear- 


Grants, Fellowships, and Awards 


Biological sciences. Applications are 
invited for the second annual Turtex 
scholarship, which was established by the 
General Biological Supply House, Inc. 
The $5000 award is open to any citizen 
of the United States who is currently, or 
who has been, enrolled in a graduate 
school and who is, or is contemplating, 
continuing study for the doctorate de- 
gree in botany, zoology, or biology. Se- 
lection will be based upon evidence bear- 
ing upon the promise of the applicant 
as a prospective teacher and research 
scholar. 

The application deadline is 1 Febru- 
ary 1959. Application blanks may be re- 
quested from the Chairman of the 
Award Committee, Professor Frank A. 
Brown, Jr., Department of Biological Sci- 
ences, Northwestern University, Evans- 
ton, Ill. 

Radiological Physics. Applications are 
now being accepted for Atomic Energy 
Commission graduate fellowships in ra- 
diological physics. The basic stipend is 
$2500 for 12 months, plus $350 for each 
dependent. Payments of tuition and fees, 
as well as a travel allowance, are in- 
cluded in the fellowships. 

Radiological physics fellowship assign- 
ments are made for study at Vanderbilt 
University, with field training at Oak 
Ridge National Laboratory or the Na- 
tional Reactor Testing Station; at the 
University of Rochester and Brookhaven 
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National Laboratory; and at the Univer- 
sity of Kansas or the University of Wash- 
ington, and the Hanford Atomic Prod- 
ucts Operation. 

The Oak Ridge Institute of Nuclear 
Studies, which administers these fellow- 
ships for the AEC, has announced an 
application deadline of 2 January 1959 
for appointments that will take effect 
the following fall. A brochure describing 
the program and application materials 
are available from the Radiological Phys- 
ics Fellowship Office, University Rela- 
tions Division, Oak Ridge Institute of 
Nuclear Studies, P.O. Box 117, Oak 
Ridge, Tenn. 

Science teaching. The AAAS is admin- 
istering the National Science Founda- 
tion’s new program of summer fellow- 
ships for secondary school teachers of 
science and mathematics. The primary 
purpose of the 750 awards is to provide 
an opportunity for secondary school 
teachers to enhance their effectiveness as 
teachers through the further study of the 
subject matter of science and mathe- 
matics. 

In this new program, a fellow is en- 
abled to pursue individually planned 
study programs at an institution of his 
or her choice. Fellows are selected in a 
national competition. Applications should 
not be sent to colleges or universities, 
but directly to the AAAS. A special 
feature of this program that may be of 
interest to many teachers is the provi- 
sion which allows up to three successive 
summers in which to study under the 
same award. 

Selection of fellows will be made by 
the foundation solely on the basis of abil- 
ity. An application may be submitted by 
any citizen of the United States who (i) 
now teaches in a secondary school in the 
United States, its territories, possessions, 
or the District of Columbia, (ii) will 
have had by 1 July 1959 not less than 3 
years of experience as a full-time second- 
ary school teacher of science or mathe- 
matics, (iii) holds a baccalaureate de- 
gree or its equivalent, and (iv) intends 
to continue teaching. For the purpose of 
this program, a science or mathematics 
teacher is defined as one who teaches 
during each school year at least one class 
in either science or mathematics in a 
secondary school. 

Stipends will be computed at the rate 
of $75 per week for each week of tenure. 
Married fellows will be provided with a 
dependency allowance of an additional 
$15 per week for spouse and $15 per 
week for each dependent child. An al- 
lowance to aid in defraying costs of travel 
of the fellow to his fellowship institution 
and return will be available. The travel 
allowance will be computed at the rate 
of 6 cents per mile but may not exceed 
$80 in any one summer. Tuition and cer- 
tain fees assessed and collected from in- 
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dividuals of similar academic standing 
will be paid by the foundation. 
Application materials may be obtained 
from the Teacher Program, American 
Association for the Advancement of 
Science, 1515 Massachusetts Ave., NW, 
Washington 5, D.C. Completed mate- 
rials must be received by the association 
not later than 19 January 1959. Fellow- 
ships will be awarded on 25 March 1959. 


Scientists in the News 


HARRISON BROWN, professor of 
geochemistry at the California Institute 
of Technology, received the $2500 Albert 
Lasker Award in Planned Parenthood 
during the annual luncheon of the 
Planned \ Parenthood Federation of 
America that took place in New York on 
19 November. He was honored for his 
synthesis of scientific data “into a com- 
prehensive picture of the resources man 
needs to sustain himself” and for his in- 
tensive efforts to bring these findings be- 
fore the public through lectures, articles, 
seminars with businessmen, and two 
major books, The Challenge of Man’s 
Future and The Next Hundred Years. 
The citation stated: 

“Dr. Brown has vigorously developed 
the central thesis that population limita- 
tion is as indispensable to the survival of 
mankind as the discovery of new sources 
of energy. He has alerted us to the neces- 
sity of coupling birth control with the 
development of resources and the intro- 
duction of public health techniques (i.e., 
‘death control’), if underdeveloped areas 
are successfully to make the transition to 
industrial civilization and hunger and 
privation are to be eliminated from the 
world.” 


VICTOR F. HESS, winner of the 
Nobel prize for the discovery of cosmic 
rays, has been awarded Fordham Uni- 
versity’s Insignis Medal. The medal—a 
memorial to Saint Ignatius Loyola, the 
Spanish Nobleman who founded the 
Jesuit Order—is awarded to Catholic 
leaders for extraordinary distinction in 
the service of God through excellent per- 
formance in their professions. 

Hess has been a member of the Ford- 
ham faculty since 1938. At present, as 
professor emeritus, he is actively en- 
gaged in research. He is conducting one 
of the nation’s four laboratories for the 
testing of radioactivity in the breath 
of persons whose jobs bring them into 
contact with radium. This year he com- 
pleted a study of the distribution above 
and below ground of the principal ioniz- 
ing agents in the lower atmosphere. 





WORDEN WARING, formerly chem- 
istry group leader in the Semicon- 
ductor Development Laboratory of Ray- 


theon Manufacturing Company, New- 
ton, Mass., has joined the Fairchild 
Semiconductor Corporation, Palo Alto, 
Calif., as head of the chemistry section. 


New members of the research staff of 
General Atomic’s John Jay Hopkins 
Laboratory for Pure and Applied Sci- 
ence, San Diego, are as follows: 

FREEMAN J. DYSON, a specialist 
in the physics of elementary particles, is 
on leave of absence from the Institute 
for Advanced Study at Princeton. 

ROBERT R. WILSON, specialist in 
proton-proton scattering, is on leave of 
absence from Cornell University, where 
he is professor of physics and director of 
the Laboratory for Nuclear Studies. 

DAVID H. GURINSKY, specialist in 
liquid metal technology, has served for 
11 years as head of the metallurgy divi- 
sion at the Atomic Energy Commission’s 
Brookhaven National Laboratory. 


R. OMAR RILETT, formerly associ- 


ate professor of biology at the University 
of Buffalo, has taken up his new duties 
as professor and head of the department 
of biological science at Illinois State 
Normal University, Normal, Ill. He suc- 
ceeds ERNEST M. R. LAMKEY, who 
has retired. Rilett recently returned from 
a sabbatical, which he spent as visiting 
investigator at the Pest Infestation Labo- 
ratory, Slough Bucks, England. 


WALLACE E. FRANK, formerly 
head of the bioengineering branch of the 
Franklin Institute Laboratories for Re- 
search and. Development, has been 
named executive vice president of the 
Spitz Laboratories, Yorklyn, Del. Spitz 
Laboratories, manufacturer of the Spitz 
planetariums, are at present also working 
on development of other devices, includ- 
ing a lunar probe simulator for the Army 
Ballistic Missile Agency at Redstone 
Arsenal. 


D. R. McMILLAN, professor of 
physics and member of the Emory Uni- 
versity faculty for 25 years, has resigned 
to accept the chairmanship of the de- 
partment of physics and mathematics at 
Alabama College, Montevallo. 


THEODOSIUS DOBZHANSKY, 
professor of zoology at Columbia Univer- 
sity, will lecture on biology and genetics 
at the University of Sydney, Sydney, 
Australia, during 1959-60. Dobzhansky 
is a geneticist and a specialist in the 
evolutionary differentiation of species. 

VICTOR K. La MER, professor of 
chemistry at Columbia, will also go to 
Australia next year. He will lecture on 
physical chemistry in the Division of 
Chemistry, Commonwealth Scientific 
Industrial and Research Organization, 
Melbourne. 
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HANS ERNST, research engineer, has 
been appointed to the University of Cin- 
cinnati’s newly created Herman Schneider 
research professorship in the College of 
Engineering. For 32 years he was director 
of research at the Cincinnati Milling 
Machine Company, from which he re- 
tired in 1957. 


KENNETH W. PRESCOTT, direc- 
tor of the Kansas City Museum (Mo), 
has been named by the Academy of 
Natural Sciences, Philadelphia, Pa., to 
the new post of managing director of the 
Philadelphia National History Museum. 
Prescott is a zoologist whose specialty is 
ornithology. 


The following mathematicians have 
reported new appointments for the aca- 
demic year 1958-59. 

B. H. BISSINGER, associate profes- 
sor on leave from Lebanon Valley Col- 
lege, has been awarded a National 
Science Foundation science faculty fel- 
lowship and will spend the year with the 
statistical research group at Princeton 
University. 

J. B. CHICCARELLI, assistant pro- 
fessor at Fordham University, has re- 
ceived a National Science Foundation 
science faculty fellowship and will be at 
New York University. 

L. E. PAYNE, associate professor on 
leave from the University of Maryland, 
has been awarded a National Science 
Foundation senior postdoctoral fellow- 
ship and will be at Kings College, New- 
castle-upon-Tyne, England. 

H. A. ANTOSIEWICZ of the Na- 
tional Bureau of Standards, Washington, 
D.C., has been appointed visiting asso- 
ciate professor at the University of 
Southern California. 

HERBERT BUSEMANN, professor 
on leave from the University of South- 
ern California, has been appointed visit- 
ing professor at Harvard University. 

R. K. BUTZ, assistant professor at 
Colorado State University, has been ap- 
pointed associate professor at Alabama 
Polytechnic Institute. 

D. G. CHAPMAN, professor on leave 
from the University of Washington, has 
been appointed visiting professor at 
North Carolina State College. 

P. G. COMBA, associate professor at 
the University of Hawaii, will be on 
leave at the Western Data Processing 
Center of the University of California, 
Los Angeles. 

BYRON COSBY, Jr., associate pro- 
fessor at the State University of Iowa, 
has been appointed professor at the Uni- 
versity of Texas. 

C. H. CUNKLE, associate professor 
at Dickinson College, has accepted a po- 
sition as research mathematician with 
Cornell Aeronautical Laboratories, Inc., 
Buffalo, N.Y. 
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The Institute of Radio Engineers has 
announced that the 1959 W. R. G. Baker 
Award will be given to RICHARD D. 
THORNTON, assistant professor of 
electrical engineering at Massachusetts 
Institute of Technology, for his paper on 
“Active RC Networks” that appeared in 
the September 1957 issue of JRE Trans- 
actions on Circuit Theory. 

In addition, the IRE has named 
FRANKLIN H. BLECHER of Bell 
Telephone Laboratories, Inc., Murray 
Hill, N.J., the recipient of the 1958 
Browder J. Thompson Memorial Prize 
Award for his paper “Design Principles 
for Single Loop Transistor Feedback 
Amplifiers,’ which also appeared in the 
September 1957 issue of IRE Transac- 
tions. Both awards will be presented at 
the annual IRE banquet on 25 March 
1959 at the Waldorf-Astoria Hotel in 
New York, during the 1959 IRE Na- 
tional Convention. 


WILLIAM A. McADAMS, emeritus 
professor of chemical engineering at 
Massachusetts Institute of Technology, 
has received the gold medal of the 
French Institute of Fuels and Energy. 
The award was established by the insti- 
tute “to recognize the most distinguished 
achievements in the utilization of fuels 
and thermal energy.” It was given to 
McAdams in tribute to “the interna- 
tionally known works of an eminent en- 
gineer from the United States.” 


RONALD F. STEBBINGS, a British 
physicist, will conduct research at Gen- 
eral Atomic Division’s John Jay Hop- 
kins Laboratory for Pure and Applied 
Science, San Diego, Calif., while on a 
year’s leave of absence from University 
College, London. He specializes in atomic 
collision physics. 


AARON NOVICK, associate profes- 
sor at the University of Chicago and a 
member of the faculty for 11 years, has 
been named director of the Institute of 
Molecular Biology at the University of 
Oregon, effective 1 January 1959. No- 
vick’s research interests have been ge- 
netics and physiology of microorganisms, 
reaction kinetic, nuclear measurements, 
and radiation chemistry. 


W. KENNETH DAVIS, vice presi- 
dent of the Bechtel Corporation, San 
Francisco, and former director of reactor 
development for the Atomic Energy 
Commission, has been named winner of 
the American Institute of Chemical En- 
gineers’ Professional Progress Award in 
chemical engineering. The award will be 
conferred on 8 December during the 51st 
annual meeting of the institute in Cin- 
cinnati, Ohio. Davis is being honored 
“for his leadership in the engineering 
developments of nuclear power.” 


ROBERT R. NEWELL, emeritus 
professor of medicine (radiology) Stan- 
ford University Medical School, and 
scientific consultant to the U.S. Naval 
Radiological Defense Laboratory, San 
Francisco, has received the Gold Medal 
of the Radiological Society of North 
America. The presentation took place 
during the 44th annual meeting of the 
society in Chicago’s Palmer House, 
16-21 November. 


Recent Deaths 


ISIDORE ARONS, New York, N.Y.; 
76; radiologist and former director of the 
department of radiation therapy at Har- 
lem Hospital; conducted research on the 
use of citrus flavonoid therapy in cancer; 
10 Nov. 

BEVERLEY M. BOWIE, Washing- 
ton, D.C.; 44; assistant editor of the Na- 
tional Geographic Magazine, for which 
he made a trip around the world; had 
worked in the Department of Agricul- 
ture’s Bureau of Agricultural Econom- 
ics; 15 Nov. 

A. CLIFFORD CARLTON, Phila- 
delphia, Pa.; 63; director of the Frank- 
lin Institute Museum since 1946; for- 
merly curator of geology and mineral 
industries at the Chicago Museum of 
Science and Industry; 12 Nov. 

WATERS S. DAVIS, Jr., Washing- 
ton, D.C.; 59; conservationist who helped 
to develop the conservation districts in 
Texas and throughout the country; presi- 
dent of the National Association of Soil 
Conservation Districts, 1950-54; 15 Nov. 

WILLIAM A. DAYTON, Arlington, 
Va.; 73; plant scientist with the Depart- 
ment of Agriculture’s Forest Service for 
45 years; chief of the Division of Den- 
drology and Range Forage Investigations 
since 1942; collaborator with the Forest 
Service since his retirement in 1955; 


started and contributed to the Forest 


Service Herbarium; 20 Oct. 

ELIZABETH G. FOX, Newington, 
Conn.; 74; former president of the Na- 
tional Organization for Public Health 
Nursing; had taught at the Yale School 
of Nursing for 19 years; head of Red 
Cross Public Health Nursing in Wash- 
ington, D.C.; 1918-30; 14 Nov. 

JOHN C. RATHBUN, New York, 
N.Y.; 76; professor emeritus of Civil En- 
gineering at City College; taught at An- 
tioch College in 1929-30, and at the 
University of Washington; chairman of 
the Department of Civil Engineering at 
the South Dakota School of Mines, 
1925-29; worked as a consulting archi- 
tect for the Philippine Government in 
Manila, 1912-15, and was assistant prin- 
cipal of Tung Wen Institute in Amoy, 
China, 1904-06; studied the sway of the 
Empire State Building for the American 
Institute of Steel Construction; 12 Nov. 
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Book Reviews 


Population and World Politics. Philip M. 
Hauser, Ed. Free Press, Glencoe, IIl., 
1958. 297 pp. 

The Grassland and Fodder Resources of 
India. R. O. Whyte. Indian Council 
of Agricultural Research, New Delhi, 
1957. v+ 437 pp. Illus. $5. 


Although these books were not in- 
tended for simultaneous review, I am 
fortunate in having both at hand. They 
complement each other well. Both deal 
with tensions arising from an unbalance 
without known precedent in the long 
course of biological history. Both agree 
that solutions are technically conceiv- 
able but point out that the fundamental 
obstacles are cultural, coming from hu- 
man values and behavior. One thinks 
inevitably of the concluding words of 
Brown, Bonner, and Weir in The Next 
Hundred Years—‘whether man_ can 
learn to live with man.” 

The 12 chapters in Population and 
World Politics, including an introduc- 
tion by the editor, are the outcome of the 
Thirtieth Institute of the Norman Wait 
Harris Foundation, held at the Univer- 
sity of Chicago in 1954. While the lapse 
of four years has produced some changes, 
notably in official Chinese population 
policy, the discussion is essentially fresh. 
It is grouped into three parts—“World 
population and resources”; “Population, 
levels of living, and economic develop- 
ment”; and “Population policy and pol- 
itics.” 

Part I, by Durand, Notestein, and 
Woytinsky, fully documents the present 
population explosion. It makes clear the 
difficulties of long-range projection and 
the complication arising from the grow- 
ing, widespread demand for better levels 
of living. Earth’s resources are held to be 
capable of sustaining a larger population 
than they now do, if managed with 
proper skill and prudence. The _pros- 
pects of anything better than limping 
progress are pictured as unlikely, how- 
ever. 

Part II, by Kuznets, Hagen, Thomas, 
and Spengler, is the most technical, but 
it is eminently valuable for the insight 
it affords as to practical operation in 
demography and economics. Available 
data leave much to be desired, and as- 
sumptions—presented with great candor 
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—are necessary. Even so, it seems clear 
that no invariant relation between num- 
bers and welfare—or progress—can be 
safely assumed. 

Part III, by Davis, Lorimer, Taeuber, 
and Wright, is naturally the one of great- 
est interest to the general reader. It dis- 
cusses the conditions in the free and 
Communist “worlds” and in the “under- 
developed” areas now being wooed by 
both. The phenomena of population are 
integral to this dynamic situation, but 
again not in any uniform or predictable 
way. That they cannot be ignored is cer- 
tain, and meanwhile the situation is com- 
plicated by the absence of reliable infor- 
mation from important areas. Curiously, 
we are told that the principal population 
problem of the United States is the over- 
populated countries. I doubt whether 
this rules out the probability that our 
skill and intelligence in distributing and 
planning for our own internal population 
may greatly affect our future position in 
international affairs. 

The volume by Whyte, of the Food 
and Agricultural Organization of the 
United Nations, and his Indian collab- 
orators deals with an area classically 
overpopulated by man and beast, both 
ultimately dependent upon the vegetable 
kingdom. Plant life, the source of sus- 
tenance, has been sorely punished by the 
resulting pressure. Besides the obvious 
effects on yield of overgrazing, the use of 
manure for fuel, and the accompanying 
soil depletion and destruction, nutrient 
values have suffered from changes in bo- 
tanical composition of herbage. 

India possesses what is essentially for- 
est climate, grading abruptly into scrub 
and desert, without the intervening na- 
tural grasslands found in America ‘and 
elsewhere. But human activity has re- 
sulted in the extensive development of 
secondary grasslands of various types. 
The forests that remain have, where 
they are accessible, suffered from uncon- 
trolled grazing and other abuse. 

While the ecological relationship of 
plant, animal, and man is clear and di- 
rect, its effective operation is thwarted 
by religious sanctions that had their ori- 
gin under earlier and far different con- 
ditions of economic necessity. Existing 
taboos make it almost impossible to bring 
about any massive reduction in the num- 





bers of substandard cattle. But until this 
is done and nutrient levels are raised, no 
efforts at genetic improvement can pos- 
sibly succeed. 

The botanical chapters show that In- 
dia does have a great variety of indige- 
nous and foreign plants which could af- 
ford excellent grazing under proper 
management. Even so, the monsoon cli- 
mate is such that legume fodder must be 
available to carry through periods of low 
pasture production. But capital require- 
ments to remedy mineral deficiencies, as 
well as the excessive subdivision of land- 
holdings, render such a program exceed- 
ingly difficult, even were the cattle popu- 
lation to be streamlined. 

Despite the clear evidence of what 
might be done through the application 
of existing ecological knowledge, the vol- 
ume, with its vivid photographs, is as de- 
pressing as it is challenging. The poten- 
tial richness of the great Indian penin- 


sula lies helpless under the weight of cul-. 


tural inertia whose very sophistication 
makes it almost proof against change. As 
an eminent Indian scientist expressed it 
to me, “The problems of my country are 
all but insoluble.” I have heard much the 
same comment from an American who 
has registered great achievements in a 
troubled foreign land. 

Yet this does not justify the abandon- 
ment of hope and friendly effort. Much 
as India might gain from the benefits of 
Western science and technology, I for 
one suspect that the West might learn 
much from her. A good teacher must 
know how to listen as well as expound. 

Pau B, SEARS 
Conservation Program, Yale University 


Electrical Discharges in Gases. F. M. 
Penning. Macmillan, New York; 
Philips’ Technical Library, Eind- 
hoven, Netherlands, 1958. viii+75 
pp. Illus. $3. 


The subject of electrical discharge in 
gases, now generally denoted by the 
broader title gaseous electronics, received 
a renewed life in the early 1920’s when 
techniques using pure inert gases and 
clean electrodes were initiated by G. 
Holst and E. Oosterhuis at the Philips 
Research Laboratories, Eindhoven, Neth- 
erlands. This work was ably carried for- 
ward after 1924 by the brilliant team of 
F. M. Penning and M. J. Druyvesteyn, 
who worked on its experimental and 
theoretical aspects, respectively. Though 
World War II diverted Druyvesteyn to 
other work, Penning continued until his 
retirement and death in 1953. 

This book was written by Dr. Penning 
and appeared posthumously in 1955 in 
Dutch and has since been translated into 
French, German, and English; the latter 
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translation is under review. In a remark- 
ably clear, lucid, and simple, but largely 
qualitative, fashion, the author presents 
the cogent factors of gaseous discharge 
from the basic processes involved through 
the various types of discharges, including 
as well a few technical applications. This 
book is written for the average engineer 
or person with a college degree based on 
the physical sciences, and presents in a 
comfortably readable fashion the ele- 
ments of electrical discharge in gases, 
especially as developed during those 
years when Penning was the experimen- 
tal leader in the field. This booklet is 
on a par in character with the mono- 
graph series published by Methuen, but 
is somewhat less technical and of broader 
scope. Obviously, when it is recognized 
that the more rigorous treatment of the 
subject in volumes 21 and 22 of the 
Springer Encyclopedia of Physics of 
1956 covers the same scope of informa- 
tion, it is clear that Penning’s coverage 
cannot be more than superficial. Because 
of its clarity and simplicity and the 
judicious choice of the most essential 
elements, this presentation represents a 
truly remarkable achievement in con- 
densation. It will prove to be of interest 
and value to those wishing a quick, 
stimulating preview of this useful and 
interesting field of knowledge. 

L. B. Lorr 
Department of Physics, 
University of California, Berkeley 


Mathematics and Statistics for Use in 
Pharmacy, Biology and Chemistry. L. 
Saunders and R. Fleming. Published 
under the direction of the Council of 
the Pharmaceutical Society of Great 
Britain. Pharmaceutical Press, Lon- 
don, England, 1957. x + 257 pp. Illus. 
27s. 6d. 


In the words of the authors, this book 
provides students in pharmacy and other 
biological subjects with “fa short course 
in mathematics and statistics which as- 
sumes very little knowledge of either 
topic.” In reality, it touches upon so 
many complex subjects in such a lim- 
ited space that it is not likely to give 
the unaided reader a working knowledge 
of either the mathematics or the statis- 
tics it covers. 

Following two chapters on arithmetic 
and algebra, chapter 3 introduces ana- 
lytical geometry, curve forms, and the 
graphical solution of equations. Chapter 
4 covers arithmetic and geometric pro- 
gressions, series, permutations and com- 
binations, the binomial theorem, and 
natural logarithms. The next three chap- 
ters present the rudiments of differen- 
tial calculus, the higher derivatives, par- 
tial differentiation, and rules of integra- 
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tion. These lead directly to a chapter on 
trigonometry including trigonometric 
identities and trigonometric integrals, 
differential equations of the type appli- 
cable to chemical reactions, radioactive 
decay, and diffusion. Chapter 10 treats 
equations and series for describing ex- 
perimental measurements. 

The remaining five chapters are statis- 
tical, in each case with a discussion of 
elementary theory followed by one or 
more applications in biology, chemistry, 
or pharmacy. Beginning with the proba- 
bility concept, the authors discuss the 
binomial, Poisson, and normal distribu- 
tions. Following this, in a chapter on the 
Statistical analysis of repeated measure- 
ments, the mean, standard deviation, 
and limits of error are considered. In 
one chapter on tests of significance and 
comparison of data by statistical meth- 
ods, the authors cover in rapid succession 
the normal deviate test, the ¢ test, the 
variance-ratio or F test, the x? test, least- 
squares regression, correlation coeffi- 
cients, covariance, and the error of re- 
gression coefficients. Some applications 
of statistics to biological assay and bac- 
teriology (in chapter 14) and to quality 
control in pharmacy (in chapter 15) 
complete the text. Derivations of the 
more important relations, constants, and 
reference tables are presented in a series 
of 13 appendices . 

On the whole, the examples are well 
selected and lucidly explained. Mathe- 
matics and Statistics contains much fun- 
damental material in a concise and well 
organized, but oversimplified, form— 
especially in the statistical chapters. It 
employs a consistent, mnemonic sym- 
bology, and appeals to the intuition of 
the reader. By bringing together in a 
compact volume many of the mathe- 
matical concepts which underlie basic 
statistical theory, the authors give the 
reader a better insight into the interre- 
lations of these concepts than he would 
gain from the usual introductory text in 
statistics. 

KENNETH D. Ware 
Northeastern Forest Experiment 
Station, Upper Darby, Pennsylvania 


The Brain and Human Behavior. Pro- 
ceedings of the Association, Decem- 
ber 7-8, 1956. vol. XXVI of Research 
Publications, Association for Research 
in Nervous and Mental Disease. Wil- 
liams and Wilkins, Baltimore, 1958. 
xi + 564 pp. $15. 


The student of neurological science 
will find in this volume a worth-while 
group of essays on various aspects of the 
human nervous system. The 21 individ- 
ual contributions are by outstanding in- 
vestigators drawn from such fields as 


physiology, psychology, pharmacology, 
electrophysiology, clinical neurology, and 
neurosurgery. The resulting mélange of 
vocabulary, constructs, techniques, and 
methodologies somehow permits the 
emergence of new and important find- 
ings bearing on brain-behavior relations. 

The corpus callosum is no longer 
“silent” but appears to provide facilita- 
tion of sensory input to the two hemi- 
spheres. The frontal lobes, all impor- 
tant in mediating the higher levels of 
mentation, are apparently secondary in 
importance to the temporal and parietal 
lobes in mediating various personality 
functions, including the “body schema.” 

Of considerable medical significance 
is the fact that certain patients with un- 
controlled psychomotor epileptic seiz- 
ures may be benefited by unilateral 
anterior temporal lobectomy without 
serious loss in mentation. 

Objective behavioral techniques have 
now been developed which define oper- 
ationally a frontal lobe principle in the 
human brain. This principle is apprr- 
ently redundant to some extent through- 
out the cerebral cortex and is disturbed 
by a 2 to 3 percent lesion (average brain 
weight is taken to be 1400 grams) or 
more, regardless of cortical locus. The 
possibilities of “chemical facilitation” in 
such cases are as yet unexplored. 

The reader will search in vain in this 
volume for a compelling theory or 
model of brain functioning. Theory in 
this field cannot yet successfully inte- 
grate empirical fact. Nevertheless, he 
will welcome the continued sponsorship 
of such studies through its annual pro- 
grams by the Association for Research 
in Nervous and Mental Disease, one of 
the very few remaining medical socie- 
ties devoted to bridging the void be- 
tween modern neurology and psychiatry. 

Warp C. HaAtsTEAD 
Departments of Psychology and 
Medicine, University of Chicago 


Physics of Nuclear Fission. Supplement 
No. 1 of the Soviet journal Atomnaya 
Energiya. Translated by J. E. S. Brad- 
ley. Pergamon, New York and Lon- 
don, 1958. vi+ 182 pp. Allus. + plates. 
$9. 


This book, entitled Physics of Nuclear 
Fission, is actually a translation of the 
first supplement to the Russian journal 
Atomic Energy, in which were published 
the papers read at a conference on the 
physics of nuclear fission, held in Janu- 
ary 1956 at the Atomic Energy Insti- 
tute of the Academy of Sciences of the 
U.S.S.R. 

The conference appears to have been 
an excellent one, and a surprisingly wide 
range of material is presented in the 
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form of terse, concise reviews, with ex- 
tensive references to the Russian and 
Western literature. A few of the chapter 
headings will serve to illustrate the sub- 
ject matter covered: “Nuclear fission 
theory” (B. T. Geilikman); “Fast Neu- 
tron fission cross sections” (U. S. Zami- 
atnin); “Charge and mass distributions 
of fission products” (A. N. Murin); 
“Theory of fission of heavy nuclei near 
threshold” (V. G. Nosov); “Fission Neu- 
trons” (B. G. Erozolimskii); “Spon- 
taneous fission of heavy nuclei” (K. A. 
Petrzhak). 

Although, as the editors of Atomic 
Energy remark, the problems reviewed 
in the reports have not been solved in 
the two years that have passed since the 
conference was held, it is nevertheless 
true that this book is in the process of 
becoming dated. The subject of fission 
by mesons, for example, is one which is 
mentioned in the current literature but 
which is missing from the conference 
reports. 

It is apparent that this book is not 
directed toward the beginner, who re- 
quires selectivity in the material pre- 
sented to him in order to avoid confu- 
sion; it is, rather, for the workers in this 
field who wish to keep informed of new 
developments. The book is priced rather 
high, but this may be due to the high 
costs of translation. J. E. S. Bradley is 
credited with the excellent translation. 

An interesting feature of the book is 
the fact that it reveals the state the Rus- 
sians had achieved in fission physics at 
the time of the conference; it contains 
evaluations, by physicists who appear to 
be very competent, of Russian and West- 
ern efforts in this field. 

Epwarp DER MATEOSIAN 
Department of Physics, 
Brookhaven National Laboratory 


An Introduction to Medical Mycology. 
‘George M. Lewis, Mary E. Hopper, 
J. Walter Wilson, and Orda A. Plun- 
kett. Year Book Publishers, Chicago, 
ed. 4, 1958. xvii +453 pp. Illus. $15. 


Few books have been as influential as 
Lewis and Hopper’s in furthering the 
development of medical mycology. The 
first edition was published in 1939 shortly 
after an upsurge of interest in mycotic 
diseases began. It served as an authori- 
tative guide to physicians and research 
workers who desired to know more about 
the subject. Subsequent editions have 
kept pace with the developments in this 
field and have met the needs for a prac- 
tical text. The fourth edition has been 
extensively revised and expanded, with 
the collaboration of Wilson and Plun- 
kett. Where formerly the greatest em- 
phasis was placed on the cutaneous my- 
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coses, now the systemic mycoses recéive 
almost equal coverage. Another signifi- 
cant change lies in the long-delayed 
adoption of the valid names for the 
dermatophytes. However, an occasional 
lapse is noted. In Table 8, Trichophyton 
niveum is cited as a species distinct from 
T. mentagrophytes, and on page 214 a 
separate paragraph is devoted to Micro- 
Sporum simiae, an organism that is con- 
sidered by most authorities to be identi- 
cal with M. canis. 

The subject matter is well organized, 
lucidly presented, and arranged so that 
specific information is easily found. After 
a brief introductory description of the 
superficial mycoses, most of the etiologic 
agents are presented in separate chap- 
ters. Generally each chapter covers the 
following topics: etiology, clinical char- 
acteristics, differential diagnosis, patho- 
genesis, mycology, immunologic reaction, 
prognosis, and treatment. Where neces- 
sary, sections on history, geographic dis- 
tribution, and prophylaxis are included. 
The 10 chapters on the deep mycoses are 
presented in a similar manner. Pertinent 
references are found at the end of each 
chapter. 

In addition, there are sections on the 
physiology and nutritional requirements 
of the dermatophytes, the immunology 
and allergic reactions of the dermato- 
phytes, treatment of the superficial my- 
coses, immunology and allergic reactions 
in the deep mycoses, fungus diseases and 
wor,men’s compensation, fundamentals 
of elementary mycology, methods of 
diagnosis, laboratory methods, experi- 
mental aspects, and contaminants. 

This publication is lavishly illustrated 
with informative clinical photographs 
and illustrations of the gross and micro- 
scopic characteristics of both pathogenic 
and saprophytic fungi. Line drawings of 
the diagnostic features of common molds 
and yeasts enhance the value of the chap- 
ter on contaminants. 

The book is bound attractively and is 
printed in a legible type face on high- 
quality paper. This edition should prove 
to be even more useful than its prede- 
cessors. 

LrBero AJELLO 
U.S, Public Health Service, 
Communicable Disease Center, 
Atlanta, Georgia 


New Books 


Principles of Quantum Electrodynam- 
ics. Walter E. Thirring. Translated from 
the German by J. Bernstein. Academic 
Press, New York, 1958. 249 pp. $8. 

Reader in Comparative Religion. An 
anthropological approach. William A. 
Lessa and Evon Z. Vogt, Eds. Row, Peter- 
son, Evanston, IIl., 1958. 611 pp. 

Sampled-Data Control Systems. John 
R. Ragazzini and Gene F. Franklin. Mc- 





Graw-Hill, New York, 1958. 340 pp. 
$9.50. 

A Scientist of Two Worlds: Louis 
Agassiz. Catherine Owens Peare. Lippin- 
cott, Philadelphia, 1958. 188 pp. $3. 

Soviet Research in Crystallography. 
Chemistry Collection No. 5, vols. 1 and 2. 
English translation. Consultants Bureau, 
New York, 1958. 618 pp. vol. 1, $30; vol. 
2, $100; Set, $115. 

Stellar Populations. Proceedings of the 
conference sponsored by the Pontifical 
Academy of Science and the Vatican Ob- 
servatory, 20-28 May 1957. D. J. K. 
O’Connell. North-Holland, Amsterdam; 
Interscience, New York, 1958. 544 pp. 
$10. 

A Stereoscopic Atlas of Human Anat- 
omy. Section IV, The Thorax. View- 
Master reels 113-122 and 123-132. David 
L. Bassett. Sawyer’s, Portland, Ore., 1958. 

The Structure of Steel. A simple expla- 
nation for students, engineers, and buyers 
of steel. Edwin Gregory and Eric N. 
Simons. Philosophical Library, New York, 
1958. 176 pp. $10. 


The Study of the Physical World. Nich- © 


olas D. Cheronis, James B. Parsons, Con- 
rad E. Ronneberg. Houghton Mifflin, Bos- 
ton, ed. 3, 1958. 693 pp. $7.50. 

A Survey of European Civilization. 
Wallace K. Ferguson and Geoffrey Bruun. 
Houghton Mifflin, Boston, ed. 3, 1958. 
1028 pp. $8.25. 

Systematics of Today. Proceedings of a 
symposium held at the University of Upp- 
sala in commemoration of the 250th an- 
niversary of the birth of Carolus Linnaeus. 
Olov Hedberg, Ed. Uppsala Universitets, 
Uppsala, Sweden, 1958. 243 pp. 

Les Techniques et le philosophe. Pierre 
Ducassé. Presses Universitaires de France, 
Paris, 1958. 191 pp. F. 800. 

Thirst. Physiology of the urge to drink 
and problems of water lack. A. V. Wolf. 
Thomas, Springfield, Ill., 1958. 546 pp. 
$12.50. 

Topologie algébrique et théorie des 
faisceaux. Publications de I’Institut de 
Mathématique de l'Université de Stras- 
bourg. vol. XIII. Roger Godement. Her- 
mann, Paris, 1958 (order from Pierre 
Berés, 681 Fifth Avenue, New York). 
291 pp. 

What We Must Know about Commu- 
nism. Harry and Bonaro Overstreet, Nor- 
ton, New York, 1958. 348 pp. $3.95. “We 
have written this book because we had to.” 
The Overstreets feel that the point in time 
is here when each individual must accept 
his responsibility and obligation to know 
the character of this new force (Com- 
munism) which “claims the human future 
as its own,” and “to convert such knowl- 
edge into awareness of what is at stake 
and what needs to be done.” 

An Introduction to the Chemistry of 
Fats and Fatty Acids. F. D. Gunston. 
Wiley, New York, 1958. 171 pp. 

Mind and Matter. Erwin Schrodinger. 
Cambridge Univ. Press, New York, 1958. 
111 pp. $2.75. 

A Natural History of Inhaca Island, 
Mocambique. William Macnae and Mar- 
garet Kalk. Witwatersrand Univ. Press, 
Johannesburg, South Africa, 1958. 163 
pp. 42s. 
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Increasing the Hatching of 
Eggs of Cyst and Rootknot 
Nematodes with Nabam 


Abstract. Nabam in water solution re- 
tards hatching of Meloidogyne eggs. In 
soil nabam increases egg hatching of 
Meloidogyne and Heterodera tabacum, in- 
dicating that a decomposition product in 
soil is a hatching factor. Because of this 
attribute, combining nabam with a nema- 
tocide increases control of Meloidogyne by 
exposing more larvae to the nematocide 
while it is at maximum efficiency. 


The hatching of eggs of cyst nema- 
todes, genus Heterodera, and the root- 
knot nematodes, genus Meloidogyne, is 
increased by certain unidentified hatch- 
ing factors released by roots of suscepti- 
ble host plants. In addition, larval emer- 
gence may be increased by several 
synthetic organic and inorganic com- 
pounds (/). 

We report here the effect of nabam 
(disodium ethylenebis dithiocarbamate) 
in the presence of soil on the hatching of 
the eggs of Meloidogyne sp. from Steph- 
anotis floribunda and Heterodera ta- 
bacum. 

Of more importance than the finding 
of another hatching factor is the discov- 
ery that combining nabam with a nema- 
tocide controls rootknot nematodes bet- 
ter than a nematocide alone. 

The effect of nabam on hatching of 
eggs of Meloidogyne sp. is shown in the 
following experiment. The concentration 
of nabam in tap water was 0.55 g/lit. 
in this and subsequent experiments. Du- 
plicate samples of eight egg masses were 
put for 5 days in (i) a water solution of 
nabam, (ii) a suspension containing 4 g 





Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words. The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. (Since this requirement has only 
recently gone into effect, not all reports that are 
now being published as yet observe it.) 

Type manuscripts double-spaced and submit one 
ribbon copy and one carbon copy. 

Limit the report proper to the equivalent of 
1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to two 
l-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see ‘Suggestions to Contrib- 
utors” [Science 125, 16 (1957)]. 
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Reports 


of macerated tobacco roots per liter, and 
(iii) tap water alone. The average num- 
ber of larvae recovered from each treat- 
ment was as follows: nabam, 12 larvae; 
tobacco root extract, 55 larvae; and tap 
water, 300 larvae. The nabam in tap 
water reduced the hatching of the eggs. 

In order to test a possibility that 
nabam in the presence of soil might in- 
crease hatching of Meloidogyne eggs, the 
following experiments were made. One 
lot of infested soil was drenched with 
nabam solution, one lot was drenched 
with tap water, and another lot was left 
dry. Six replicates of 300 g each were 
made from each lot. The soil was kept 
moist at room temperature for 10 days. 
Then emerged larvae were removed by 
the modified sugar flotation method (2) 
and counted. The average number of 
larvae recovered was 587 larvae from 
each nabam replicate, 167 larvae from 
each tap water replicate, and 31 larvae 
from each dry sample. 

To see whether results on infested 
roots were similar to those in soil, five 
replicates each of bare, infested roots of 
Stephanotis floribunda were immersed 
(i) in nabam solution with 10 g of un- 
infested soil added and (ii) in tap water 
with 10 g of uninfested soil added. The 
root-soil mixtures were left at room tem- 
perature for 10 days. The larvae were 
then removed by the modified sugar flo- 
tation method and counted. An average 
of 107 larvae were recovered from roots 
soaked in the nabam-soil mixture, and 
only 56 larvae were recovered from roots 
soaked in the tap water-soil mixture. 

In the first experiment nabam in tap 
water depressed egg-hatching. In the two 
latter tests the same concentration of 
nabam in the presence of soil markedly 
increased egg-hatching both in infested 
soil and in Stephanotis roots. 

In the suspensions of Stephanotis roots 
in nabam-plus-soil there were not only 
more larvae, but there were also more 
free, normal but unhatched eggs. More 
than 5000 eggs were recovered from each 
sample of roots soaked in nabam, and 
only 220 eggs were recovered from each 
sample of roots soaked in water. This 
would suggest that nabam or some of its 
decomposition products, in the presence 
of soil, causes a dissolution of the ad- 
hesive substance enveloping the eggs with 


the consequent release of the eggs. The 
release of the eggs from the egg masses 
may be an important factor in the in- 
crease of hatching, aside from a direct 
effect of the nabam decomposition prod- 
ucts. 

Soil drench treatments of infested soil 
with a nematocide, V-C 13 (O-2,4-di- 
chlorophenyl-O,O-diethyl phosphorothio- 
ate) alone and in combination with 
nabam were made to determine the ef- 
fect of nabam on control of root infesta- 
tion by rootknot nematodes. V-C 13 was 
used at a concentration of 0.25 ml/lit. 
of tap water. Nabam was used alone and 
in mixtures containing 0.25 ml of V-C 
13 per liter. Each treatment was repli- 
cated four times on infested soil. Four 
days after treatment tomato (Lycoper- 
sicum esculentum L.) plants were set in 
the treated soil. The plants were grown 
in the greenhouse for 36 days. Then the 
roots were washed free of soil, and an 
estimate was made of the percentage of 
infested roots (Table 1). It may be seen 
that the percentage of root infestation 
was markedly high with nabam alone 
and low in the combination of nabam 
with the nematocide. Nabam in soil 
causes dissolution of the protective cov- 
ering of the egg masses and increases 
egg hatching, both effects exposing two 
stages of the nematode immediately to 
the maximum concentration of the ne- 
matocide. 

Soil containing cysts of the tobacco 
cyst nematode, Heterodera tabacum, was 
drenched with nabam or water to study 
effects of nabam on hatching of eggs of 
this cyst nematode. Eight samples of 300 
g each were taken of soil 1, 3, 5, and 7 
days after treatment of the soil with 
nabam. Control samples were from soil 
treated with water 7 days previous to 
use. The cysts were screened from the 
soil, rinsed in tap water, resuspended in 
tap water, and incubated at room tem- 
perature for 14 days. The numbers of 
larvae from the control and from the 
several periods of exposure to nabam in 
soil were as follows: control, 26; taken 
from treated soil after 1 day, 35; 3 days, 
95; 5 days, 91; and 7 days, 131, [LSD 
(P=0.05)-47]. These data show that 


Table 1. Control of rootknot nematode 
(Meloidogyne sp.) on tomatoes with a 
combination of nabam and V-C 13. 





Percentage galled 


Treatment roots 
and conc. : 
(per liter) Test Test 


A B Av. 





V-C 13 (0.25 ml) 41 25 33 
Nabam (0.55 g) 81 40 60 
Nabam (0.55 g) + 

V-C 13 (0.25 ml) 6 15 10 
Untreated 72 28 50 





1429 








nabam in soil increases hatching of to- 
bacco cyst nematode eggs as it did those 
of the rootknot nematode. It is also 
shown that the magnitude of the effect 
is a function of time because the 5- and 
7-day exposures increased the hatch sig- 
nificantly. The data further indicate that 
the hatching factor or its effect is re- 
tained by the eggs and cysts after their 
removal from the soil, for the hatching 
took place in tap water after the cysts 
were removed from the treated soil and 
thoroughly washed in water. 

In a preliminary attempt to determine 
which fraction of nabam acts as a hatch- 
ing factor, lots of soil and roots infested 
with rootknot nematodes were treated 
with ethylene thiuram monosulfide and 
ethylene thiuram polysulfide, compounds 
known to be decomposition products of 
nabam (3). No acceleration of hatching 
resulted. The findings by van der Kerk 
et al. (4) that some dithiocarbamates 
have growth-promoting properties and 
Stoddard (5) that nabam, both in solu- 
tion and in soil, has root-promoting prop- 
erties suggested that growth-promoting 
substances might act as hatching factors. 
However, a-naphthaleneacetic acid and 
3-indoleacetic acid did not increase 
hatching of rootknot nematode eggs. 

P. M. MILter 
E. M. Sropparp 
Department of Plant Pathology and 
Botany, Connecticut Agricultural 
Experiment Station, New Haven 
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An Infrared Study of the 
Hydrolysis of a Thiazolidine 


Abstract. The hydrolysis in aqueous 
solution of L-4-carboxy-2,2-dimethylthia- 
zolidine hydrochloride has been followed 
by infrared spectrophotometry. The ab- 
sorption curve of the final reaction mix- 
ture had absorption characteristics which 
were also shown by a solution containing 
stoichiometric amounts of the expected 
reaction products. 


The product obtained when L-cysteine 
hydrochloride is refluxed in acetone is 
L-4-carboxy-2,2-dimethylthiazolidine hy- 
drochloride (CDMT) (1). Woodward 
and Schroeder (2) followed the hydrol- 
ysis of .-4-carboxy-2,2-dimethylthiazoli- 
dine polarimetrically and showed that 
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the compound dissociates to form cys- L-4-Carboxy - 2,2 -dimethylthiazolidine 





teine and acetone. We have examined hydrochloride was prepared [MP, 166°C 
the dissociation of CDMT in water, (lit., 163° to. 165°C) (1) ]. Eastman Spec- 
using infrared spectrophotometric tech- tro. grade acetone and cysteine hydro- 
niques. i chloride monohydrate from Mann Re- 
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Fig. 1 (top). Curve 1 (dash line) 20 percent (weight by volume) solution of L-4-car- 
boxy-2,2-dimethylthiazolidine - HCl; curve 2 (solid line), hydrolysis mixture after 6 
hours. Fig. 2 (bottom). Curve 1 (solid line), 1.750 g of cysteine hydrochloride - H:O in 
10 ml of solution; curve 2 (dash line) 580 mg of acetone in 10 ml of solution; curve 3 
(dotted line), cysteine hydrochloride - HxO-acetone mixture containing the same amounts 
of solutes as for curves 1 and 2 per 10 milliliters of solution. 
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search Laboratories were used. Infrared 
spectra were obtained on a Perkin-Elmer 
model 21, double-beam~ instrument; a 
barium fluoride cell (0.052 mm) and a 
transmittance screen in the reference 
beam (3) were used. The spectrum of 
water has been published (3), and our 
spectrum for water corresponds to it. 

A 20 percent (weight by volume) so- 
lution of GCDMT was prepared and 
scanned as soon as possible after dilu- 
tion to the mark, scanned again 5 min- 
utes after dilution, and then scanned 
every 30 minutes thereafter for a total 
elapsed time of 6 hours. The scanning 
rate was approximately 30 sec/u. Due to 
crowding of the curves during the run, 
only the initial and final curves are 
shown (Fig. 1), although the pen trac- 
ings during the experiment definitely 
showed progressive differences 
time. 

Examination of the spectra in Figs. | 
and 2 shows that CDMT has a slight re- 
semblance to both cysteine hydrochlo- 
ride and acetone. The spectrum of the 
solution of hydrolysis products (see Fig. 
1, curve 2) closely resembles the spec- 
trum obtained for a synthetic mixture 
prepared in the stoichiometric propor- 
tions expected for total hydrolysis (see 
Fig. 2, curve 3). The curve obtained 
(Fig. 1, curve 2) indicates that at the 
end of the 6-hour period the system is at 
equilibrium and that the point of equi- 
librium lies very close to total hydrol- 
ysis (2). 

These data indicate that it is possible, 
by means of infrared spectrophotometric 
techniques, to follow the changes which 
small molecutes undergo in aqueous so- 
lution if the concentrations of reactants 
and products are high enough and if their 
absorption spectra are sufficiently dif- 
ferent. Similar experiments along these 
lines are being pursued. 

Donatp M. KirscHENBAUM 
FRANK S. PARKER 
Department of Biochemistry, 
State University of New York, 
Downstate Medical Center, Brooklyn 
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Further Studies on the 
Relation between Metals 
and Natural Pigments 


In 1955, we published in Science an 
article entitled “Nature of pigments de- 
rived from tyrosine and tryptophan in 
animals” in which the relation between 
sorts of metals and natural pigments was 
discussed (1). Shortly thereafter, Goss 
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Table 1. Amounts of iron, copper, and 
nickel in animal hair and tissues, in parts 
per million (dry material). The numbers 
in parentheses indicate the number of 
measurements. 


Species Hair color 
and —- —— 
tissue Black White 
Iron 
Rabbit, hair 30.2 +4.3 (11) 38.1 +5.3 (11) 
Mouse, hair 81.0 (1) 56.0 (1) 
Pig, hair 173.0 +9.8 (4) 68.7 +2.1 (4) 
Guinea pig, 
hair* 25.3 +0.9 (6) 25.6 +2.6 (6) 
Guinea pig, 
hair} 30.7 +2.5 (2) 31.1 +2.0 (2) 


Rabbit, hair 17.4 
Rabbit, liver, 


(11) 18.6 +24 (11) 


adult 32.2 +3.6 (6) 266 +4.0 (6) 
Rabbit, kid- 
ney, adult 38.2 +7.3 (5) 30.5 +5.3 (5) 


Rabbit, skin, 


adult, with- 


out hair 10.0 +1.5 (3) 9.2 +1.1 (3) 
Mouse, hair 17.7 +2.3 (6) 11.3 +1.1 (5) 
Mouse, liver, 

adult 194 +43 (5) 17.1 +69 (5) 


Mouse, skin, 

just after 

birth 21.6 +3.2 (6) 12.1 +0.7 (5) 
Mouse, skin, 

with hair, 

10 days after 

birth 16.3 +3.2 (2) 6.3 +0.5 (2) 
Mouse, skin, 

adult, with- 


out hair 15.3 +2.2 (5) 6.8 +1.8 (5) 
Pig, hair 17.1 +19 (4) 176 +09 (4 
Guinea pig, 

hair* 23.0 +2.0 (3) 23.7 +2.0 (3) 
Guinea pig, 

hair} 19.7 +9.2 (3) 15.2 +4.7 (3) 

Nickel 


Rabbit, hair 
Guinea pig, 
hairt trace (1) 


0.18+0.08 (2) 1.70 + 0.41 (2) 


trace (1) 





* Samples obtained from different animals. 
+ Samples obtained from the same animal with 
piebald hair. 


and Green (2) published analytical re- 
sults on the copper content of hair from 
different species which did not agree with 
our results. Since we felt that the differ- 
ence in results might be due to differ- 
ences in the respective ashing procedures, 
we exerted much effort to establish the 
most adequate ashing method. At the end 
of 1956, however, we discovered that one 
of our previous associates had been un- 
trustworthy. We have therefore been 
obliged to reexamine the experimental 
results of our cooperative work. 

Our main effort has been paid to the 
quantitative determination of Fe, Cu, 
and Ni involved in animal hair and tis- 
sue by wet ashing. Iron was determined 
by the o-phenanthroline method of Say- 
well and Cunningham (3), copper by 
the diethyldithiocarbamate method, and 
nickel by the dimethylglyoxime method 
(4). The revised results are summarized 
in Table 1. 

Although in some cases our previous 
assumption that.black hair contains more 
Fe and Cu and less Ni than white hair 
seems to be substantiated, this is not gen- 
erally true. Presumably the metal con- 
tent in animal hair and tissues varies 


according to the genetic background, as 
well as to the environmental condition, 
of the individual (5). 

H. Kixxawa, Z. Oarra, 

K. Ase, K. Dor 

Department of Genetics, Faculty of 
Medicine, Osaka University, 
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Pain Sensitivity, Sensory 
Deprivation, and Susceptibility 
to Satiation 


Abstract. The results reported bear out 
the hypotheses that (i) pain tolerance is 
positively related to satiability; (ii) sen- 
sory deprivation tolerance is negatively 
related to satiability. It is inferred that 
satiability may prove to be in part the 
mechanism of tolerance and intolerance, 
and that pain tolerance is inversely related 
to sensory deprivation tolerance. 


Surgery of the brain’s prefrontal areas 
can increase tolerance of pain without 
altering the perception threshold of pain. 
This operation of prefrontal lobotomy 
causes a constellation of changes in 
measurable aspects of personality (1). 
The fact that these changes are specifi- 
cally present after lesions in this area of 
the brain and not in the four other areas 
studied, and that there are special types 
of personality that are most helped by 
surgery, suggests a relationship between 
personality and pain tolerance (2). The 
experiment discussed in this report ex- 
amines this relationship further, with 
special emphasis on one variable in the 
constellation—perceptual satiation—and 
investigates the tolerance of pain and the 
tolerance of sensory deprivation as re- 
lated to susceptibility to satiation. 

In relation to an understanding of 
what underlies tolerance of pain and sen- 
sory deprivation, the measurement of 
satiation phenomena are of particular in- 
terest. Satiation was first described by 
Kohler, who showed that perceptual in- 
tensity diminishes after prolonged stimu- 
lation with a stronger stimulus (3). 
Thus, the fact that the size of an object 
which is touched with the hand appears 
to diminish after a period of stimula- 
tion by a larger object on the same hand 
is an example of satiation. 

Michael Wertheimer (4) has demon- 
strated the existence of individual dif- 


1431 








Table 1. Average amount of satiation of four groups of subjects differing in tolerance of 


pain and deprivation. 

















Satiation: Least tolerant Most tolerant 
loss in = = aren se RY SS —— 
apparent Pain Deprivation Pain Deprivation 
size of (7 subjects ) (4 subjects) (6 subjects) (5 subjects) 
test object — — ——__—__—— Re 
(in mm) Mean SD Mean SD Mean SD Mean SD 
After 30 sec of 
stimulation 0.81 Zoe. 1,26 1.89 2.46 3.60 -0.03 1.92 
After total of 90 sec 
stimulation — 0.42* 2.04 1.74 1.50 3.50% 4.02 -0.12 1.86 
After total of 180 sec 
stimulation —0.09*} 1.47 4.774% 2.22 4.95* 4.20 1.86¢ 1.56 
After total of 300 sec 
stimulation 0.96*¢ 2.31 4.6844 2.46 5.28* 4.80 2.04¢ 1.41 


After 15-minute rest 
period ; no further 
stimulation 








SOSET. 123)... 2.58 


1.38 4.02* $.30 1.83 2.67 








Differences are significant between those (*) least and most tolerant of pain; (+) least tolerant of pain 
and deprivation; ({) least and most tolerant of deprivation. 


ferences in susceptibility to this kind of 
satiation and has shown that this suscep- 
tibility is general and independent of the 
particular department of sense. Visual 
susceptibility, for example, is correlated 
with tactual. Klein and Krech have 
shown that satiation is increased by cer- 
tain types of brain injury (5). 

Eysenck and Nichols have related sus- 
ceptibility to satiation to the personality 
dimension called “introversion-extraver- 
sion”: the more extraverted the person- 
ality, the greater his susceptibility to 
satiation (6). The effect of brain lesions 
is apparently selective; earlier work in 
England showed that four operations out- 
side of the prefrontal region, which have 
no effects on sensitivity to pain, also 
have no effect on satiability and some 
other measures related to extraversion 
(2°79); 

The hypothesis which is thus sug- 
gested and to which the study under dis- 
cussion brings some support is that the 
individual who tolerates pain best is also 
most susceptible to satiation. Satiation 
may indeed prove to be the mechanism 
of tolerance in that an intermittent big- 
ger wave of pain causes subsequent pain 
to be perceived as less intense. If this is 
so, high satiability would be a handicap 
in a situation involving starvation of sen- 
sation, as in sensory monotony or de- 
privation, In such a situation of sensory 
starvation, susceptibility to satiation may 
be in part the mechanism of intolerance 
in that it would cause the limited stimu- 
lation available to be perceived as less 
intense. Our findings provide some sup- 
port for the hypothesis that he who tol- 
erates sensory deprivation least is most 
susceptible to satiation. 

To measure satiation we have used an 
adaptation of the method of Kohler for 
kinesthetic figural aftereffect—a method 
which was later employed by Klein and 


1432 


Krech (5), by Eysenck (6), and by one 
of us (A.P.) at the Institute of Psy- 
chiatry in London. The subject is blind- 
folded and feels with the thumb and 
forefinger of one hand the width of a 
test object (38.1 mm), a standard block 
of smooth unpainted wood. With his 
other hand, also with the thumb and 
forefinger, he feels a long tapered bar of 
similar unpainted wood until he finds the 
place where the bar seems just as wide 
as the test block. This is the position of 
subjective equality. The measurements 
are always made four times in succes- 
sion. 

The subject is then given a wider test 
block (63.5 mm) to rub with finger and 
thumb at a constant rate (at the time 
intervals shown in Table 1). The pur- 
pose of this rubbing of a wider block is 
to induce satiation if it is to occur. The 
series of periods of rubbing to induce 
satiation is followed by a series of inter- 
vals of rest, with measurement of the test 
object after each interval. The apparent 
decrease in size, the measure of satiation, 
is expressed in millimeters. 

For these same subjects we also have 
measures for pain thresholds, determined 
in earlier experiments by U. Neisser, 
formerly of Harvard Psychological Labo- 
ratories (8). An adaptation of -the 
Hardy-Wolff-Goodell dolorimeter was 
used (9). This instrument concentrates 
radiant heat upon the skin and makes 
determinable the temperature at which 
the subject first feels pricking pain and 
also the temperature at which he can no 
longer endure the pain. For this second 
measurement the subject was instructed 
to endure the pain as long as he possibly 
could. The difference between these two 
thresholds constitutes a measure of al- 
gesic tolerance for the individual subject, 
a new measure which may be called 
“pain tolerance.” 





Tolerance of sensory deprivation was 
measured in the nine subjects who, dur- 
ing the past 9 months, had volunteered 
to remain in a tank-type respirator under 
conditions which resemble those of the 
original experiment on deprivation in 
H. O. Hebb’s laboratory in Montreal 
(10). The deprivation investigations were 
carried out at Boston City Hospital by 
Liederman, Mendelson, Wexler, Ku- 
bansky, and Solomon (/1). The time 
the volunteer remained in the respirator 
is the measure of tolerance used. 

The subjects were 28 adult male stu- 
dents, 19 in the pain group, 9 in the de- 
privation group. Their ages ranged from 
20 to 26. 

Table 1 gives a comparison of results 
for those least and most tolerant of these 
two forms of stress. We divided the 19 
subjects into three groups according to 
their tolerances for pain; (below 5.5°C, 
5.5°C to 8.5°C, and above 8.5°C). The 


9 sensory-deprivation subjects were di- 


vided into two groups, those that re- 
mained less and those that remained 
more than 6 hours in the respirator. The 
mean amount of satiation—measured by 
loss in the apparent size of the object— 
in those who are most tolerant of pain 
is significantly greater than in those who 
are least tolerant of pain. The differ- 
ences are statistically significant after 60 
seconds, 180 seconds, and 300 seconds, 
respectively, of stimulation. On _ the 
other hand, the loss in apparent size of 
the object for those who are most toler- 
ant of deprivation is significantly smaller 
than for those who are least tolerant 
(12). The differences between these two 
groups are statistically significant after 
180 seconds, and 300 seconds, respec- 
tively, of stimulation. 
In addition, the loss in the apparent 
size of the object for those who are least 
tolerant of pain is significantly smaller 
than for those who are least tolerant of 
deprivation. After 180 seconds of stimu- 
lation, this difference is significant at the 
.005 level of probability, and it is sig- 
nificant at this level also a quarter of an 
hour after the cessation of stimulation 
(13). 
ASENATH PETRIE 
WALTER COLLINS 
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Harvard Medical School, 
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Occurrence of Lithocholic Acid 
in Feces of Healthy Men 


Abstract. Crystalline lithocholic (3a- 
hydroxycholanic) acid was isolated from 
a pooled sample of feces from healthy men 
for the first time. This acid, which occurs 
in small amounts in human bile, was ob- 
tained by alcohol extraction, followed by 
solvent partition and chromatography. 
Under these conditions most of the acid 
was recovered in the form of its methyl 
ester. 


Of the cholanic acids isolated from 
human bile, chenodeoxycholic (3a,7a-di- 
hydroxycholanic) acid and cholic (3a,- 
7a,120-trihydroxycholanic) acid are the 
most abundant. Deoxycholic (3a,12a-di- 
hydroxycholanic) acid was found in 
smaller amounts, but lithocholic (3a-hy- 
droxycholanic) acid only rarely and in 
very small amounts (/). Little isolation 
work has been reported on the bile acids 
of human feces, but they are known to 
contain cholic (2) and deoxycholic acid 
(3). The occurrence of lithocholic acid 
in human feces has not yet been de- 
scribed. This bile acid was first found in 
gallstones of cattle by Hans Fischer in 


5 DECEMBER 1958 


1911 (4) incidental to his work on bili- 
rubin. In the course of an extensive in- 
vestigation of the lipid fraction of human 
feces (5), we have isolated lithocholic 
acid in pure form. 

The isolation procedure involves a 
separation scheme similar to the one 
used by Dobriner et al. (6) for the iso- 
lation of steroids from urine. Fifty kilo- 
grams of fresh stool from about 20 
healthy men was homogenized in ethanol 
containing 1 mole of hydrochloric acid 
per liter at 50°C for 7 hours, filtered, and 
concentrated in a vacuum. The con- 
centrate was dissolved in 15-percent 
ethanol and extracted with chloroform. 
Acidic material was separated from the 
chloroform solution by extraction with 
2N sodium hydroxide, and the neutral 
material was partitioned between 80-per- 
cent ethanol and petroleum ether. The 
material in the alcohol phase was sepa- 
rated into a ketonic and a nonketonic 
fraction by use of Girard’s reagent, and 
the nonketonic fraction was separated 
into an alcoholic and a_ nonalcoholic 
fraction via the hemiphthalates. 

The acidic fraction was subjected to a 
counter-current distribution in an n-hep- 
tane/97.5-percent aqueous acetic acid 
system (7), and a fraction of the aqueous 
phase was chromatographed on Celite, 
the solvent system of Matschiner et al. 
(8) being used. The fraction eluted with 
petroleum ether crystallized from aque- 
ous ethanol and gave an infrared spec- 
trum (9) which indicated the presence 
of lithocholic acid. Upon recrystalliza- 
tion from aqueous ethanol and again 
from aqueous acetic acid crystals of mp 
176° to 181°C (10) [reported, 185° to 
186° (11)] were obtained, which gave an 
infrared spectrum identical with that of 
authentic lithocholic acid. In another ex- 
periment the chromatographic fraction 
containing lithocholic acid was treated 
with diazomethane for conversion into 
the methyl ester. The latter was purified 
by chromatography on silica gel by the 
method of Wootton (12) and yielded a 
fraction which on recrystallization from 
aqueous methanol afforded crystals melt- 
ing at 79° to 84°C (labile form). Methyl 
lithocholate, prepared, chromatographed, 
and crystallized as above, melted at 82° 
to 85°C [reported, 90° to 93°C (13)] 
and gave an infrared spectrum identical 
with that of the methyl ester of the iso- 
lated specimen. Alkaline hydrolysis of 
this material, followed by recrystalliza- 
tions from aqueous ethanol and aqueous 
acetic acid, afforded crystals of mp 
182° to 185°C. This substance showed 
no depression of the melting point upon 

admixture with authentic lithocholic acid 
and had the same infrared spectrum as 
the authentic acid. 

The major portion of the lithocholic 
acid was isolated from the neutral frac- 
tion. When the neutral nonketonic alcohols 


were acetylated and chromatographed 
on alumina, by the method of*Reichstein 
(14), the methyl ester of 3a-acetoxycho- 
lanic acid was obtained. The compound, 
rechromatographed and_ recrystallized 
from ether-petroleum ether, crystallized 
in oblong leaflets, mp 132° to 134°C 
[reported, 134° (15)]. The substance 
showed no depression of the melting 
point upon admixture of authentic methyl] 
3a-acetoxycholanate and gave the same 
infrared spectrum as the authentic ester. 
The analysis (16) showed C, 75.16; H, 
10.47 (calcd. for C,,H,,O, : C, 74.95; 
H, 10.25) and [a]p?2° + 48.6° in acetone 
(reported, [a],?5+48.4+3° (15)). Sa- 
ponification of this acetate with sodium 
methoxide gave the methyl ester of litho- 
cholic acid, which crystallized from aque- 
ous acetone in needles, mp 81° to 86°C 
(labile form) and showed no depression 
of the melting point upon admixture 
with authentic methyl lithocholate. The 
infrared spectrum of the product was 
identical with that of the authentic ma- 
terial and analysis showed C, 76.89; H, 
10.68 (calcd. for C,;H,,O, : C, 76.87; 
H, 10.84) and [a],?° + 30.9° in acetone 
(reported, [@],)?3+32.8+2° (15)). 

While the methods employed do not 
permit an accurate quantitative deter- 
mination of the amount of lithocholic 
acid present in human feces, it is esti- 
mated that they contain approximately 
3 g/100 kg of wet weight, a concentra- 
tion which is in the order of that in ox 
bile (17). Our methods give no indica- 
tion of the form in which lithocholic acid 
is excreted, and further work will be re- 
quired to account for the isolation of its 
methyl ester. 
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Method for Determination 
of Oxygen-18 Content of 
Inorganic Phosphate 

Abstract. The reaction of inorganic 
phosphate and mercuric cyanide at tem- 
peratures from 240° to 300°C leads to 
the quantitative conversion of the phos- 
phate oxygens to carbon dioxide. This re- 
port describes the proper conditions for 
the advantageous use of this reaction for 
the determination of the oxygen isotope 
composition of the inorganic phosphate. 


The mechanism of several enzymatic 
reactions has been successfully investi- 
gated through use of O18 as an isotopic 
tracer. Various phosphorylation reactions 
involving the transfer of oxygen between 
inorganic phosphate or phosphate de- 
tivatives and organic substrates have 
been particularly susceptible to analysis 
by this technique. These analyses invar- 
iably involve the determination of the 
O18 content of inorganic phosphate, and 
although the available methods for inor- 
ganic phosphate O18 determination give 
satisfactory results, they suffer from mul- 


Table 1. Effect of varying amounts of 
KH2PO, on the O* concentration as meas- 
ured in the COs. 





Ratio Atom- 
Sample mass percent 
46/44 excess 





1 mg KH.PO,** 

3 mg KH:PO,"* 

5 mg KH:PO.** 
10 mg KH.PO,"* 
50 mg KH2PO,* 


0.026874 1.13 
0.027445 1.15 
0.027453 1.15 
0.027229 1.15 
0.004072 0.0 





* The theoretical O% atom-percent excess was 1.2. 





tiple disadvantages. The dehydration 
method (1), based on the pyrolysis of 
inorganic phosphate to H,O and pyro- 
phosphate, followed by equilibration of 
the H,O with CO,, is lengthy and time- 
consuming. Furthermore, since _ this 
method involves dilution of the phos- 
phate oxygens, relatively large amounts 
of phosphate are needed for accurate de- 
terminations. A second general analyti- 
cal method involves heating carbon and 
inorganic phosphate at 1350°C to yield 
CO (2). This method requires an elabo- 
rate apparatus and has the disadvantage 
that the product, CO, is not easily 
separable from air and has the same 
mass as Ng. 

A procedure has been developed in 
this laboratory which largely circum- 
vents these disadvantages (3). The 
method is similar to that developed by 
Rittenberg and Ponticorvo for the deter- 
mination of O18 in organic compounds 
(4). The modified method involves heat- 
ing KH,PO, and Hg(CN),. (5) in a 
sealed tube for 1 hour at 250°C. Under 
these conditions, the phosphate oxygens 
are converted to CO, without dilution. 
The CO, is collected and subsequently 
introduced into the mass spectrometer 
(6). The original Rittenberg-Ponticorvo 
method, as developed for organic O18 
determination, is not applicable to in- 
organic phosphate because of oxygen ex- 
change reactions with the glass con- 
tainer (7). 

The procedure is as follows: 

1- to 50 mg samples of KH,PO, are 
placed in break-seal tubes, as described 
by Rittenberg and Ponticorvo (4). The 
tubes are dried at 100°C under reduced 
pressures. Each break-seal tube is then 
thickened a short distance from the open 
end and cooled, and 25 mg of dry 
Hg(CN), is introduced. The tube is 
evacuated to a final pressure of 7 to 10 
u-Hg, sealed, and heated at 250°C 
for 1 hour. 

The CO, formed in the sealed tube is 
collected in the apparatus shown in Fig. 
1. Following the introduction of the 
sealed tube and the assembly of the ap- 
paratus, the whole system is evacuated 
to a pressure of 7 to 10 »-Hg without 
liquid N, over the second U-tube trap. 
Following evacuation, stopcock A, ‘is 
closed, and the break seal is broken with 
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Fig. 1. Apparatus for collection of COx. 


the aid of the magnet. Stopcock C is 
then closed, trap 2 is immersed in liquid 
N,, and stopcock A is opened to allow 
CO, to distill into trap 2. Any HCN 
which is formed is frozen out in the Dry- 
Ice acetone trap (trap 1). After 3 or 4 
minutes, stopcocks B, and B, are closed 
and stopcock C is opened to evacuate 
any gas not frozen out in liquid N,. 
Stopcock C is then closed, and trap 2 is 
removed from the apparatus and con- 
nected to the mass spectrometer. 

The results of a series of determina- 
tions are given in Table 1. 

In a large number of determinations, 
the results were extremely consistent. 
The O8 concentration of KH,PO, over 
a range of from 2 to 50 mg of the salt 
could be determined with a deviation of 
+0.5 percent. Furthermore, it would ap- 
pear that the heating conditions do not 
have to be reproduced to any high de- 
gree of consistency. Over a temperature 
range of 230° and 300°C and a time 
range of 40 minutes to 2 hours, identical 
O18 values were obtained. 

F. Ropert WILuIAMS 
LowE tt P. Hacer 
Converse Memorial Laboratories, 
Department of Chemistry, 
Harvard University, 
Cambridge, Massachusetts 
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Nuclear Sex of Patients 
with Testicular Tumors 


Abstract. In view of the occurrence of 
tumors of the testis of “female” nuclear 
sex, the cells of the hosts of such tumors 
have been examined. The nuclear sex of 
a series of 75 such patients was found to 
be uniformly “male.” 


The introduction by Barr and Bertram 
(1) of a reliable technique for cytologi- 
cal determination of the chromosomal 
sex of an individual has had widespread 
repercussions in human pathology. One 
of the most interesting developments has 
been the discovery by Hunter and Len- 
nox (2), amply confirmed by others (3) 
that teratomas in male patients may 
sometimes be of female nuclear sex, 
whereas “male” tumors are not seen in 
females. It is claimed that testicular tu- 
mors are much more common in malde- 
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scended testes than in scrotal testes (4, 
5), and two varieties of ovarian tumor, 
the tubular type of arrhenoblastoma and 
the dysgerminoma, are often seen in as- 
sociation with the pseudohermaphrodite 
state (6). It has also been reported that 
the testes in which tumors develop may 
exhibit aberrant differentiation in the 
form of tubules lined by immature Ser- 
toli cells (7). 

A study was undertaken of the nuclear 
sex of patients in whom testicular tumors 
had developed. Seventy-five cases were 
taken from the testicular tumor registry 
at the Armed Forces Institute of Pathol- 
ogy; the criteria of selection were that 
normal testicular tissue must be present 
in the sections and that preoperative 
radiation therapy must not have been 
employed. Most of the patients were 
members of the U.S. Armed Forces and 
were accepted both at their induction 
physical examination and by their fel- 
lows as males; only two showed crypt- 
orchidism. All varieties of germinal tes- 
ticular tumors were represented in the 
group; 29 were seminomas, 14 were em- 
bryonal carcinomas, 25 were teratocarci- 
nomas, and 7 were of mixed pattern. 
This distribution of histological types 
corresponds to that of the much larger 
series of Dixon and Moore (4). 

Sections were stained by hematoxylin 
and eosin and by the Feulgen technique. 
In each instance Leydig cells, Sertoli, 
cells, and the cells of the supporting con- 
nective tissue were examined. In all cases 
the nuclear sex was diagnosed as male. 
In the 25 teratomas, sexing of the tumor 
was carried out, and 7 contained female 
elements. These findings indicate that, 
in the genesis of testicular tumors, little 
part is played by gross error of sexual 
differentiation, and that the “crossed sex” 
teratomas cannot be explained by the 
thesis that “female” tumors arise in “‘fe- 
male” patients. 

Davi J. B. ASHLEY 
Ericu A. THEISS 
Armed Forces Institute of Pathology 
and Veterans Administration Central 
Laboratory for Anatomical Pathology 
and Research, Washington, D.C. 
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Effects of Magnesium and 
Tetraethylammonium Chloride on 
the Hypothermic Heart 


Abstract. Ventricular fibrillation was 
induced by the injection of magnesium 
chloride in isolated canine hearts as well 
as in intact animals. Ventricular mag- 
nesium tolerance was greatly reduced 
during hypothermia. Defibrillation was 
achieved by intracoronary injection of 
tetraethylammonium chloride and electri- 
cal shock, even at temperatures as low as 
21°C, where it could not be achieved by 
other means. 


Great advances in cardiac surgery have 
been achieved by the use of induced hy- 
pothermia. However, there remains the 
hazard of irreversible ventricular fibrilla- 
tion at low temperatures. 

In a series of experiments (/) on myo- 
cardial excitability in this laboratory, 
where both a nonfailing isolated canine 
heart preparation and intact animals 
were used (2), both at normothermic and 
hypothermic levels, it was found that 
magnesium chloride (but not sodium or 
potassium chloride) in amounts of 1 to 
2 milliequivalents injected rapidly into 
the coronary system invariably produced 
ventricular fibrillation. The fibrillation 
threshold to magnesium was greatly re- 
duced during hypothermia. 

In a recent publication by Stovner 
(3) it was shown that a block at the 
neuromuscular junction produced by an 
excess of magnesium chloride was re- 
leased by tetraethylammonium chloride 
and that the magnesium-induced block 
was temperature-dependent. This led us 
to examine the effects of tetraethylam- 
monium chloride on normothermic and 
hypothermic hearts, with special refer- 
ence to its effect on ventricular fibrilla- 
tion. In 22 experiments involving 20 
dogs, which included isolated heart ex- 
periments as well as single, intact animal 
experiments, it was found that tetraethyl- 
ammonium chloride invariably allowed 
electrical defibrillation at temperatures 
as low as 21°C, and that defibrillation 
was achieved with great ease, whereas, 
without the use of tetraethylammonium 
chloride, defibrillation could not be 
achieved. Furthermore, the minimum 
amount of magnesium required to induce 
fibrillation was more than doubled after 
the use of tetraethylammonium chloride 
under these conditions. 

The tetraethylammonium chloride dos- 
ages introduced into the coronary system 
were from 1 to 2 mg/kg of body weight. 
This dose is small enough to avoid those 
side effects, such as hypotension and 
gross electrocardiographic changes, which 
have been associated with the clinical 
parenteral dosage of 10 mg/kg of body 
weight. Other cardiovascular effects of 
tetraethylammonium chloride observed 
included decrease of coronary venous 


magnesium content and increase of coro- 
nary blood flow, as well as a strong posi- 
tive inotropic action; the last observa- 
tion confirms previous work by Acheson 
and Moe (4). 

Our results seem to suggest an impor- 
tant role for magnesium in the mecha- 
nism of ventricular fibrillation during 
hypothermia. Its effects might be ex- 
erted through a slowing of conduction 
or by interference with the effect of 
transmitter substances at the membrane 
level. Its fibrillatory action is apparently 
directly antagonized by tetraethylam- 
monium chloride. In addition, tetraethyl- 
ammonium chloride increases myocar- 
dial contractility, probably by increasing 
coronary flow as well as by acting di- 
rectly on the muscle. 

In four human beings undergoing car- 
diac surgery for correction of congenital 
or acquired heart defects under artificial 
hypothermia, electrical defibrillation of 
the ventricles has been achieved only 
after introduction of 1 to 2 mg of tetra- 
ethylammonium chloride per kilogram 
of body weight, by coronary perfusion 
(5). 

Paoto CALpINi 
BarucH BROMBERGER-BARNEA 
Department of Research and 
Laboratories, National Jewish Hospital 
at Denver, and Department of 
Physiology, University of Colorado 
School of Medicine, Denver 


References and Notes 


1. This work is being supported by a grant from 
the U.S. Public Health Service (H-3844). 

2. S. F. Sarnoff, R. B. Case, G. H. Welch, Jr., E. 
Braunwald, W. N. Stainsby, Am. J. Physiol. 

192, 141 (1958). 
. J. Stovner, Acta Physiol. Scand. 41, 370 (1957). 
. G. H. Acheson and G. K. Moe, J. Pharmacol. 
Exptl. Therap. 87, 220 (1946). 

5. The surgery was performed on these patients 
under the direction of Dr. John B. Grow, chief 
of surgery, and Dr. George Wittenstein, senior 
resident surgeon, National Jewish Hospital. 


7 July 1958 


& 09 


Ton-Exchange Equilibria 
on Single Beads 


Abstract. Equilibria on single ion-ex- 
change resin beads show that large differ- 
ences may exist between beads from the 
same batch. They may be so large that a 
significant contribution to deviations from 
ideality can be due to this heterogeneity 
effect. Correlation between swelling and 
equilibrium properties shows that bead-to- 
bead variations are due to differences in 
cross-linking. 


Ion-exchange equilibria on _ single 
beads can be studied by radioactive 
tracer methods (J). Below are given 
some results for the Agt - H+ system on 
Dowex’ 50 X-4 resin. The beads were 
taken from the 20-50 mesh sieve frac- 
tion. The tracer was Ag*?®, obtained by 
neutron bombardment of silver foil in 
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the Brookhaven reactor. The tempera- 
ture was 23°+2°C, and the ionic 
strength was 0.1M. 

Besides determination of the equilib- 
rium quotient « for the reaction 

Agt+HtR 2 AgtR-+H* = (1) 
measurements were made of the vol- 
umes of the beads by means of a mi- 
croscope with a calibrated ocular mi- 
crometer. 

Figure 1 shows the “equivalental” vol- 
‘umes and equilibrium quotients for three 
different beads plotted against the mole 
fraction of silver in the resin. Although 
the data for a given bead may show a 
spread as large as 20 percent, the varia- 
tion from bead to bead is much larger 
—in fact almost 170 percent in “equiv- 
alental” volume and 260 percent in 
equilibrium quotient. There is also a cor- 
relation between the swelling and the 
equilibrium quotient: the larger the 
“equivalental” volume, the smaller the 
equilibrium quotient. This is what is to 
be expected if the degree of cross-linking 
is different for different beads, and it is 
very likely that, to a first approximation, 
bead-to-bead variations are due to dif- 
ferences in cross-linking. 

Thirty-six different beads were stud- 
ied. Values for the experimentally deter- 
mined equilibrium quotient centered 
around 2.5 and 4.7, with a spread from 
1.8 to 6.5. This large spread may be an 
extreme case; however, it should be em- 
phasized that resins may contain beads 
with widely different cross-linkings, This 
is not unexpected in view of the varia- 
tions in swelling properties noted by sev- 
eral workers in the field (2). 

This heterogeneity effect may be of 


little practical importance. It is impor- 
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Fig. 1. The “equivalental” volume Ve (a) 
and equilibrium quotient « (b) plotted 
against the mole fraction of silver in resin, 
Xager, for three different beads of a batch 
from a DVB 4 resin. Open circles, bead 1; 
solid circles, bead 2; triangles, bead 3. 
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tant, however, for an understanding of 
the ion-exchange process, that it may 
sometimes be so large that it contributes 
significantly to deviations from ideal be- 
havior. When different models such as 
ion-pair formation, specific and nonspe- 
cific interactions, and so on, are dis- 
cussed, the heterogeneity effect must be 
eliminated. For basic research with ion 
exchangers it would thus be very helpful 


_if very homogeneous resins could be 


made available in the future (3). 

Erik HocreiptT* 
Department of Chemistry, Brookhaven 
National Laboratory, Upton, New York 
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Activation Energy of Ventricular 
Contraction in Anionically 
Modified Solutions 


Abstract. The activation energy of ven- 
tricular contraction and relaxation in 
chloride and nitrate-Ringer’s solution was 
studied on the driven rat ventricle strip 
by measurement of the specific contraction 
and relaxation velocities over a 17°C 
range of temperature. Nitrate ion pro- 
duced a small but significant reduction in 
the activation energy of contraction. 


Previous communications from this 
laboratory (/, 2) have shown that nitrate 
and thiocyanate ions potentiate the hypo- 
dynamic ventricle’s response to glucose 
and k-strophanthoside by augmenting 
the velocity of the effect as well as by 
increasing the magnitude of the final ten- 
sion attained. According to previous in- 
terpretations, the increase in twitch-ten- 
sion observed in amphibian skeletal 
muscles surviving in the presence of “ab- 
normal” anions results from the influence 
of these anions in prolonging the dura- 
tion of the active state. On the basis of 
work appearing from his laboratory it 
was proposed by Sandow (3) that the 
site of action of these anions was the 
excitable membrane rather than the con- 
tractile elements. Hill and Macpherson 





(4) concurred in this explanation but 
suggested as one of the alternatives the 
possibility that NO,-, Br-, and I- might 
act on the muscle by reducing the ac- 
tivation energy of the contractile process. 
As far as we were aware this proposition 
had not been directly tested, and it was 
the object of the investigation described 
in this report (5) to evaluate this idea 
with respect to the contractile velocity of 
the isolated rat’s ventricle. 

In the succeeding portions of this re- 
port the influence of anions on the ac- 
tivation energies of contraction and re- 
laxation is described. These energies were 
tested by studying the velocities of con- 
traction and relaxation as a function of 
temperature. The use of shortening ve- 
locity as the mechanical counterpart of 
the rate of liberation of chemical energy 
can be justified formally by two success- 
ful models of muscular contraction: 
Hill’s (6) and Polissar’s (7). In Hill’s 
equation for muscular shortening 


v(P +a) =b(Po- P) (1) 


the constant b, having the dimensions of 
velocity (muscle-length x sec!) increases 
rapidly with temperature, the Q,, being 
about 2.05 for frog muscle in the range 
between 0° and 10°C (6). The value of 
a (g wt/cm? of muscle cross-section) car, 
according to Hill, be derived from force- 
velocity as well as from heat-length data. 
The velocity of contraction in Polissar’s 
(7) kinetic model is the mechanical 
counterpart of the net reaction rate of 
L—S in which L and S are the long 
and the short configurations of the con- 
tractile elements, respectively. Similarly, 
the speed of relaxation is an expression 
of the kinetics of conversion of § > L. 
The two reactions are assumed to pro- 
ceed by different metabolic paths, the 
initial stages of each process being suffi- 
ciently characterized by first-order ki- 
netics. 

Strips from the right ventricles of 
young adult Slonaker-Wistar rats, unse- 
lected as to sex, were prepared as de- 
scribed in earlier publications (8, 9). 
They were mounted on immersible elec- 
trodes and maintained in muscle baths 
having a capacity of 220 ml. The media 
used were the “chloride” and the “ni- 
trate” reference solutions, the composi- 
tion of which has been described (2); in 
the presence of 100 percent O, as the gas 
phase, the pH of the solutions was 8.3. 

The ventricle strips were stimulated at 
85 shocks per minute from a constant- 
current square wave generator (10), the 
contractions being transduced by a me- 
chanoelectrical myograph consisting of a 
Statham No. 315 G7A (0.15 to 500 + 0.15 
oz) strain gauge. The passive legs of the 
bridge and the batteries providing the 
source of the d-c potential were con- 
tained in a Statham type CB7 control 
box which was connected to the gauge 
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Table 1. Contraction and relaxation velocity constants, Qio values, and activation energies 


for nitrate and chloride reference solutions. 





Anion 





T (°K) logio K* log Kz -logK, Quo E, (cal) 
Contraction velocity 
cy rae ae 0.2541 1.80 10,819 
cl 3001 1.0274 a 5105 kas 18,805 
Relaxation velocity 
in fo: reo 0.4045 2.54 17,222 
2 ste aoa 0.4330 2.71 18,436 





* From equation of the line. 


with shielded cable. The ventricle strip 
was attached to the lever arm of the 
gauge with nylon thread. As the muscle 
contracted it changed the resistance of 
the gauge, and the resulting signal was 
conducted from the control unit to a 
Tektronix (model 512) oscilloscope 
through the d-c input of the instrument. 
The sweep was triggered by the stimu- 
lator, and the oscilloscope traces were 
recorded photographically on Eastman 
Tri-X film. 

The muscle chambers were immersed 
in a Precision (D8) serological water 
bath which was modified for more ac- 
curate temperature control by interposi- 
tion of an electronic relay responding to 
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Fig. 1. Relationship between the loga- 
rithms of the velocity constants (log K) 
and the reciprocals of the absolute tem- 
perature. The regression equations corre- 
sponding to the several lines are: ascend- 
ing Cl, 9=11.0214-3.002x; ascending 
NOs, 9 = 9.199 — 2.475x; descending Cl, 
¥= 13.877 —4.033x; descending NOs, 
9 = 12.755 — 3.709x. 
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mercury thermoswitches maintained in 
the bath. These switches were set to op- 
eraté at 20°; 25°, 27>. S2-, and ‘37°C 
with a precision of + 0.2°C. 

All experiments were made in “flow- 
ing” media: the solutions were dripped 
into the bottom of the muscle bath at 
a rate of 500 ml/hr, the level being 
maintained constant by aspiration from 
the upper surface. After a preliminary 
equilibration at 20°C for 90 minutes, the 
resting tension on the muscle strip was 
adjusted by means of a micrometer to 
the level giving a maximal contraction. 
All tests on a given muscle were made 
against the resting tension value deter- 
mined at the 20°C point. After the ap- 
propriate records had been made at 
20°C the temperature was raised and 
similar recordings were made succes- 
sively at the higher temperatures, the 
muscle being allowed to equilibrate for 
15 minutes at each temperature before 
the record was made. The dependence 
of contraction amplitude on temperature 
for both the chloride and the nitrate 
series is described by a parabola having 
a maximum at 27°C, confirming earlier 
studies made in “chloride” reference so- 
lutions (9, 71). In order to obtain values 
that were independent of amplitude, the 
velocity constants of contraction and re- 
laxation were calculated by dividing the 
slopes of the linear portions of the as- 
cending and descending limbs of the 
wave by the amplitude of the curve, and 
by correcting the values appropriately for 
the time scale and tension calibration. 
The common logarithms of these con- 
stants were plotted against the corre- 
sponding reciprocals of absolute tem- 
perature, and a line was fitted to each 
array of contraction or relaxation data 
by the method of least squares (Fig. 1). 
The regressions were tested for reliabil- 
ity by the method of Snedecor (/2), 
and each line was found to represent a 


srw 


discrete array of data. The t values, cal- 
culated from the ratios of the slopes to 
their standard errors, were as follows: 
nitrate contraction, 28.33; relaxation, 
11.77; chloride contraction, 24.18; re- 
laxation, 17.05. The P values correspond- 
ing to these figures were less than .01 in 
each case. 

The activation energy for each cate- 
gory was computed by means of the 
usual form of the Arrhenius equation in 
which E, is the activation energy in 
calories, R is the gas constant, and T is 
the absolute temperature 


lo Ke_ __E,_ (454) (2) 
SK,” 2303R\ T.t: 


using the values of K taken from the re- 
gression lines. Calculations of Q,, be- 
tween 27° and 37°C are presented for 
reference, along with the activation 
energy data, in Table 1. 

The data show a small but statisti- 
cally significant reduction in the activa- 
tion energy of contraction and relaxation 
when nitrate is substituted for chloride 
in the reference solution. Although the 
reduction in activation energy appears to 
be real, we feel that other factors such 
as the possible increased duration of ex- 
citability, produced by the slowing in the 
transmembrane Na transport, are of 
greater primary importance in explain- 
ing the potentiating effects of nitrate 
than its influence on the activation 
energy. 

GerorcE A. FEIGEN 
DanteEt Devor 
S. Tom TaKketa 
Department of Physiology, Stanford 
University School of Medicine, 
Stanford, California 
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Association Affairs 


Preview of Programs at 
AAAS Washington Meeting 


Section and society programs in indus- 
trial science, education, and science in 
general, to be presented at the Washing- 
ton meeting, are given here. Programs in 
mathematics, physics, chemistry, astron- 
omy, geology and geography, the bio- 
logical sciences, anthropology, psychol- 
ogy, the social and economic sciences, 
the history and philosophy of science, 
engineering, agriculture, and the medi- 
cal sciences (including dentistry and 
pharmacy) have been previously an- 
nounced. 


Industrial Science 


Section P. Symposium: “Industrial 
Science Today: A Status Report on the 
Satisfaction of Basic Human Needs 
through Modern Science and Technol- 
ogy”; arranged by Allen T. Bonnell, 
Drexel Institute of Technology; 29 Dec.; 
Frank C. Croxton, Battelle Memorial In- 
stitute, presiding. Papers by C. G. King, 
Nutrition Foundation, New York; Pres- 
ton G. Hoff, E. I. du Pont de Nemours 
& Company; Edmund Claxton, Arm- 
strong Cork Company; and Floyd S. 
Daft, National Institutes of Health. 

Industrial Science Award Dinner; 29 
Dec.; Allen T. Bonnell, presiding. 

Society for Industrial Microbiology. 
Contributed papers, jointly with the 
Washington Section of the Society for 
Industrial Microbiology, cosponsored by 
Section P (Industrial Science); 27 Dec.; 
Walter N. Ezekiel, Bureau of Mines, pre- 
siding. Four papers will be presented. 

Symposium and panel discussion, 
jointly with the Washington Section, co- 
sponsored by Section P (Industrial Sci- 
ence), the American Institute of Bio- 
logical Sciences, and the American 
Astronautical Society: “Microbiology in 
Outer Space Research”; 28 Dec.; Orr E. 
Reynolds, Office of the Assistant Secre- 
tary of Defense, presiding. Papers by 
Walter N. Ezekiel; R. D. Gafford, Mar- 
tin Company, Denver, Colo.; Robert W. 
Krauss, University of Maryland; Alton 
E. Prince and Sam Bakanauskas, Wright 
Air Development Center; and Charles P. 
Sonett, Ramo-Wooldridge Corporation, 
Los Angeles, Calif. 
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Education 


Section Q. Two sessions of contributed 
papers, jointly with the Council for Ex- 
ceptional Children; 26 Dec.; arranged 
by Norman G. Haring, University of 
Maryland. Session I, Norman G. Haring 
presiding; session. II, Harold Williamson, 
U.S. Office of Education, presiding. Nine 
papers will be presented. 

Three sessions of contributed papers; 
29 Dec. Session I, Herbert A. Smith, 
University of Kansas, presiding; session 
II, P. G. Johnson, Cornell University, 
presiding; session III, Herbert A. Smith 
presiding. Fourteen papers will be pre- 
sented. 

Four sessions of contributed papers, 
jointly with the American Educational 
Research Association; arranged by Her- 
bert S. Conrad, U.S. Office of Education; 
30 Dec. Session I, Herbert S. Conrad 
presiding; session II, Edward K. Weaver, 
Atlanta University, presiding; session 
III, Sam M. Lambert, National Educa- 
tion Association, presiding; session IV, 
Harry A. Cunningham, Kent State Uni- 
versity, presiding. Twenty-three papers 
will be presented. 

Vice-presidential address: “A Few 
Significant Factors in the History of Sci- 
ence Teaching and Possible Cause and 
Effect Relationships between These Fac- 
tors and Present Problems in Teaching 
Grade and High School Science,” by 
Harry A. Cunningham; 29 Dec. 

National Association for Research in 
Science Teaching. Research symposium; 
27 Dec.; arranged by Thomas P. Fraser, 
Morgan State College, who will preside. 
Papers by Betty Lockwood Wheeler, 
Michigan College; Paul E. Blackwood, 
U.S. Office of Education; Margaret J. 
McKibben, National Science Teachers 
Association; William B. Reiner, City of 
New York Board of Education; John H. 
Woodburn, Johns Hopkins University; 
and Herman R. Branson, Howard Uni- 
versity; summary by Edward K. Weaver. 

National Science Teachers Associa- 
tion. Presentation of science teaching 
films; arranged by Emery L. Will, State 
University Teachers College, Oneonta, 
N.Y., and Wallace Good, Wyandotte 
High School, Kansas City, Kansas, 27 
Dec. 

Association programs; 27 Dec.; Her- 





bert A. Smith, University of Kansas, pre- 
siding. Papers by Herbert A. Smith; 
John S. Richardson, Ohio State Univer- 
sity; and Philip G. Johnson, Cornell Uni- 
versity. 

Three concurrent sessions; 27 Dec. 
(A) “General Science”; Berenice G. 
Lamberton, Washington, D.C., presid- 
ing; (B) “Chemistry”; Brother Fidelian, 
Washington, D.C., presiding; (C) “Phys- 
ics”; Edward North, Arlington, Va., pre- 
siding. 

Address and panel discussion: “How 
Science Teachers Can Help Recognize 
and Develop Intellectual Resources”; 27 
Dec.; Donald G. Decker, National Sci- 
ence Teachers Association, presiding; 
speaker, Charles E. Bish, National Edu- 
cation Association; panel members, 
Cecile Finley, Maryland; Abell A. Nor- 
ris, Jr., Maryland; Sylvia Neivert, New 
York; and Clifford R. Nelson, Massa- 
chusetts, 

Symposium for Supervisors and Con- 
sultants in Science; arranged by Ralph 
Keirstead, Hartford, Conn.; 27 Dec.; 
Ellsworth S. Obourn, U.S. Office of Edu- 
cation, presiding. Papers by Frank W. 
Brown, New Hampshire Committee for 
Mathematics and Science; Wayne Tay- 
lor, Texas Science Teaching Improve- 
ment Program; Franklin D. Kizer, Vir- 
ginia State Board of Education; Lee E. 
Boyer, Pennsylvania Department of 
Public Instruction; and Hugh Temple- 
ton, New York Education Department. 

Symposium, jointly with the National 
Association for Research in Science 
Teaching and Section Q (Education) : 
“New Developments in Science”; ar- 
ranged by Ellsworth S. Obourn; 28 Dec.; 
Randall M. Whaley, National Academy 
of Sciences, presiding. Papers by J. Ned 
Bryan, North Central Association Study 
of Talented Students, Chicago; Milton 
O. Pella, University of Wisconsin; Rob- 
ert L. Ebel, Educational Testing Service, 
Princeton, N.J.; Kenneth E. Vordenberg, 
supervisor of science, Cincinnati Pub- 
lic Schools; Charles C. Smith, Wayne, 
Pa.; and H. V. Bullock, Georgia State 
Consultant for Science. 

Visits to the Agricultural Research 
Center, the National Institutes of Health, 
and the National Bureau of Standards; 
29 Dec. 

Symposium on the National Defense 
Education Act of 1958; 29 Dec.; ar- 
ranged by Robert H. Carleton, National 
Science Teachers Association, who will 
preside. 

National Association of Biology T each- 
ers. Symposium: “Biology in the Science 
Curriculum”; arranged by Paul Klinge, 
Indiana University; 27 Dec.; Dorothy 
Matala, Iowa State Teachers College, 
presiding. Papers by Julian L. Solinger, 
Simmons College; Herman S. Forest, 
University of Oklahoma; J. David Lock- 
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progress report on Aeronutronic 








MEN AND IDEAS IN MOTION: AERONUTRONIC 


This is Aeronutronic — men, ideas, and the tools 
for research. Aeronutronic—a dynamic new name 
in science — created by the Ford Motor Company 
to meet the demanding technological needs of a 
nation on the move. 

Aeronutronic is moving into the future and mov- 
ing fast. Space sciences, missile technology and 
space vehicles...computers, electronics... tacti- 
cal weapon systems... these are major research, 


For information regarding positions, interests, 
facilities or products, write to Mr. K. A. Dunn, 
Aeronutronic Systems, Inc., Bldg. 48, 1234 Air Way, 
Glendale, California, cr call CHapmun 5-6651. 


development and manufacturing activities con- 
ducted at ASI’s modern 200-acre Research Center 
under construction at Newport Beach, California. 


Exceptional engineers and scientists are needed 
now. If you are forward-looking and want to be an 
important part of a forward-moving organization, 
you’ll find a new challenge and rewarding future 
at Aeronutronic — where men set ideas in motion. 


AERONUTRONIC 


a subsidiary of FORD MOTOR COMPANY 


NEWPORT BEACH, GLENDALE, SANTA ANA AND MAYWOOD, CALIFORNIA 


OFFICE OF ADVANCED RESEARCH + SPACE TECHNOLOGY DIVISION « COMPUTER DIVISION * TACTICAL WEAPON SYSTEMS DIVISION 
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ard, Pennsylvania State University; Rex 
Conyers, University City, Mo.; Elra M. 
Palmer, Baltimore Public Schools; and 
Annie Sue Brown, Board of Education, 
Atlanta, Ga. 

Symposium: “Biology in the Class- 
room, Laboratory, and Field”; arranged 
by Paul Klinge; 27 Dec.; Irene Hollen- 
beck, Southern Oregon College, presid- 
ing. Papers by Marvin R. Bell, Indiana 
State Teachers College; Kenneth B. M. 
Crooks, Grambling College; William 
Howenstine, Cleveland Heights, Ohio; 
Margaret M. Murray, Chicago, fll.; and 
Richard L. Weaver, University of Michi- 
gan. 

Address: “Crucial Competition with 
Russia in Science Education,” by Oscar 


Riddle, Plant City, Fla.; 28 Dec.; Irene 
Hollenbeck, presiding. 

Symposium: “What Is Biology”; ar- 
ranged by Paul Klinge, 28 Dec.; Irving 
C. Keene, Brookline; Mass., presiding. 
Papers by Chester A. Lawson, Michigan 
State University; Richard E. Paulson, 
National Science Foundation; and 
Audrey Pressler; Frederick, Md. 

Symposium: “The Advanced Biology 
Course”; arranged by Paul Klinge; 29 
Dec.; John Breukelman, State Teachers 
College, Emporia, Kansas, presiding. 
Papers by Phillip Fordyce, Oak Park, 
Ill.; Lula A. Miller, Washington, D.C.; 


and William *~S. Putnam, St. Louis, 
Mo. 
American Nature Study Society. 





A New 
Teaching Aid .. . 


B-A Budget Priced Scalers are in Demand 
Customers are buying B-A Model 123 Scalers, 
not one, but many at a time! Here for only $395 
is a high quality scaler for g-mand low-level 
counting work...long life, all electronic, 
99,999 count capacity by 5 Dekatron’ glow tubes 
and exceptional stability. Ideal for laboratory 
instruction. Write for complete specifications. 


Baird-Atomic, inc. 


33 University Road, Cambridge 38, Mass. 


* TRADEMARK 











Three-session symposium: 
Ahead”; 27 and 28 Dec. 

Part I: “ANSS Looks Ahead in the 
Light of the First Half Century”; Stan- 
ley B. Mulaik, University of Utah, pre- 
siding. Papers by E. Laurence Palmer, 
Ithaca, N.Y.; Joseph J. Shomon, Com- 
mission of Game and Inland Fisheries, 
Richmond, Va.; John Brainerd, Nature 
Conservancy, Springfield, Mass.; Lester 
A. Giles, Jr., American Humane Educa- 
tion Society, Boston, Mass.; and Ira N. 
Gabrielson, Wildlife Management Insti- 
tute, Washington, D.C. 

Part II: “An Action Program for the 
ANSS during the Next Decade”; S. 
Glidden Baldwin, Danville, IIll., presid- 
ing. Papers by Rex Conyers, University 
City, Mo.; Verne N. Rockcastle, Cornell 
University; C. W. Mattison, U.S. Forest 
Service; and Anne Verne Fuller, West- 
ern Michigan University. 

Part III: “Creating a Better Nature 
Study Teaching Environment to Im- 


“Fifty Years 


prove Nature Interest in Schools: What — 


Role Can the ANSS Play in the Next 
Decade?”; Emery L. Will, Oneonta, 
N.Y., presiding. Papers by Martha Mun- 
zer, Conservation Foundation; Edith 
Curry, La Mesa, Galif.; Roland C. Ross, 
Los Angeles State College; and Stanley 
B. Mulaik. 

Symposium, jointly with the National 
Science Teachers Association: “Elemen- 
tary Science”; arranged by Marjorie 
Campbell, Washington, D.C., Teachers 
College, and C. W. Mattison; 29 Dec.; 
Richard L. Weaver, University of Michi- 
gan, presiding. Papers by Robert Hines, 
U.S. Fish and Wildlife Service; Rudolph 
Wendlein, U.S. Forest Service; and 
John T. Gibbs and Irving Milgate, Con- 
servation Foundation. 

Annual banquet and address: “Search- 
ing for Flamingos on Four Continents,” 
by Roger Tory Peterson, Old Lyme, 
Conn.; 29 Dec.; Richard Weaver pre- 
siding. 

Science in General 


American Association of Scientific 
Workers. Conference on the Participa- 
tion of Women in Science, cosponsored 
by the American Woman’s Association, 
the Business and Professional Women’s 
Foundation, the National Council of 
Women of the United States, the Na- 
tional Federation of Business and Pro- 
fessional Women’s Clubs (including the 
D.C. State Federation), and Sigma 
Delta Epsilon; arranged by Murray Ver- 
non King, American Association of Sci- 
entific Workers; 29 Dec.; comprising ad- 
dresses, discussion, panel workshops, and 
reports. Speakers and moderators: Eliza- 
beth Wood, Bell Telephone Laborato- 
ries; Anne Steinmann, Hofstra College; 
and Dwight B. McNair Scott, University 
of Pennsylvania. 

Conference on Scientific Communica- 
tion. Symposium: “Communicating Sci- 
ence in Translations”; arranged by the 
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TIME YOUR TESTS 
IN SPLIT-SECONDS! 


Cet 


ALL PURPOSE 
LABORATORY 
TIMERS 


MODELS AT 
$23.95 TO $29.95 





You can set the large 8” dial for any desired time period 
within an unusually wide range of 3600 possible settings, 
(ie., 1 sec. to 60 min., 1 min. to 60 hrs., etc.). At end of 
preset interval, alarm sounds and external load is auto- 
matically switched on or off. 
Gra-Lab Micro Timers, Electric Stop Clocks, are uN 
available in 1/10 sec. or 1/1000 min. grad- ow \ 
vations for split-second measurements of os 
elapsed time in laboratory or production et) 
operations. Price $37.50 y 
no 
214 E. Sixth St. 
DAYTON 2, OHIO 





WRITE FOR COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 





























THE SPOT GALVANOMETER 
Laboratory Accuracy .. . Shop Ruggedness 


The Cambridge Spot Galvanometer provides a complete outfit 
—galvanometer, lamp and scale—in one self-contained plastic 
case. It is robust, has a stable zero and does not require accu- 
rate levelling. The sharply defined spot can easily be read at a 
distance. The lamp may be operated on A.C. service current o1 
4-volt battery. Sensitivity in mm. on scale is from 19, 30 and 
170 per micro-ampere using coils of 20, 50 and 400 ohms re 
spectively. Scale can be read to 0.2 mm. Send for Bulletin 271 


CAMBRIDGE INSTRUMENT CO., INC. 
3556 Grand Central Terminal, New York 17, N.Y. 


PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 








Visit the ADDISON-WESLEY exhibit at booth No. 44 


featuring the recently published Atoms-for-Peace Presentation Set. 


This set, sponsored by the United States Atomic Energy Commission, was presented to offi- 
cial delegates attending the Geneva Conference on the Peaceful Uses of Atomic Energy. 





PROJECT SHERWOOD—THE U.S. PROGRAM IN 
CONTROLLED FUSION 


by Amasa S. Bishop 228 pp. $5.75 


U.S. RESEARCH REACTOR OPERATION AND USE 


edited by Joel W. Castain, Jr. 384 pp. $7.50 
RADIATION BIOLOGY AND MEDICINE 
edited by Walter D. Claus 968 pp. $11.50 


URANIUM ORE PROCESSING 
edited by J. W. Clegg & D. D. Foley 450 pp. $7.50 


THORIUM PRODUCTION TECHNOLOGY 


by F. L. Cuthbert 320 pp. $6.50 


SOLID FUEL REACTORS 


by J. R. Dietrich & W. H. Zinn 864 pp. $10.75 
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PHYSICAL METALLURGY OF URANIUM 
by A. N. Holden 272 pp. $5.75 


BOILING WATER REACTORS 
by Andrew W. Kramer 592 pp. $8.50 


FLUID FUEL REACTORS 
edited by J. A. Lane and H. G. MacPherson and Frank Maslan 
1,008 pp. $11.50 
THE TRANSURANIUM ELEMENTS 
by Glenn T. Seaborg 354 pp. $7.00 


SODIUM GRAPHITE REACTORS 
by Chauncey Starr & R. W. Dickinson 304 pp. 


THE SHIPPINGPORT PRESSURIZED 
WATER REACTOR 
written by Personnel of the Naval Reactor Branch, Division of Reactor 


Development, U.S. Atomic Energy Commission; Westinghouse Corp., 
Bettis Plant; and Duq Light C y. 609 pp. $9.50 


$6.50 





Addison-Wesley Publishing Company, Inc., Reading, Massachusetts, U. S. A. 
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Society of Federal Translators; 29 Dec.; 
J. George Adashko (College of the City 
of New York), editor of Soviet Physics, 
presiding. Papers by Antoinette Pingell, 
U.S. Naval Research Laboratory; Lillian 
A. Hamrick, U.S. Department of Com- 
merce; Philip H. Smith, Jr., Georgetown 
University; and Kay Kitagawa, Library 
of Congress. 

“Communicating Science in Major 
Programs”; presented by Arnold Frut- 
kin, Special Committee for the Interna- 
tional Geophysical Year, National Acad- 
emy of Sciences; 29 Dec. 

Symposium: “Communicating Sci- 
ence in Three Dimensions”; 30 Dec.; 


Leonard Rennie, Design and Production, 
Inc., Alexandria, Va., presiding. Papers 
by Robert P. Multhauf and George S. 
Switzer, Smithsonian Institution, and by 
Axel Horn, New York, N.Y. 
Symposium: “Communicating Sci- 
ence in Specialized Libraries”; arranged 
by the Washington, D.C., Chapter, Spe- 
cial Libraries Association; 30 Dec.; Ver- 
ner W. Clapp, Council on Library Re- 


sources, Inc., presiding. Papers by Frank 


B. Rogers, National Library of Medi- 
cine; John Sherrod, Library of Congress; 
Burton W. Adkinson, National Science 
Foundation; and Foster E. Mohrhardt, 
U.S. Department of Agriculture Library. 





P. re-publication subscription offer ee 


RUSSIAN-ENGLISH 
PHYSICS DICTIONARY 
and SPECIALIZED SUBJECT GLOSSARIES 








physics. 








$50.00 complete. 


Unavailable anywhere else, this is the first Russian-English Physics Diction- 
ary to be published. Complete, accurate, and up-to-date, this unique volume 
will cover the scientific and technical terminology, as well as ordinary Rus- 
sian expressions and idioms which have special meanings in various fields of 


Pre-publication subscribers to the Dictionary (now in preparation) will 
also receive a free copy of each of the interim glossaries listed below. These 
glossaries are being published and mailed to subscribers as they are com- 
piled, and when sold apart from the Dictionary cost $10.00 each. 


Pre-publication Cost of Dictionary (cloth-bound and indexed, plus glossaries) 





GLOSSARIES NOW AVAILABLE 





Nuclear Physics and Engineering 
Over 12,000 Russian terms. Contains all terms in 
the USSR Academy of Sciences Dictionary of 
Nuclear Physics and Engineering. 90 pp., $10.00 


to non-subscribers. 


Acoustics and Ultrasonics 

10,000 Russian terms. Covers acoustics, electro- 
acoustics, with emphasis on the growing field of 
ultrasonics. Terms are selected from thousands of 
pages of the most recent issues of Soviet physics 
and engineering journals. Includes 23-page index of 
Russian-English equivalents for names commonly 
found in acoustics and ultrasonics theory. 170 pp., 
$10.00 to non-subscribers. 


Solid State Physics 
4,000 Russian terms, Covers solid state 
theory, crystallography, metallurgy, physics of 
metals, ferro-magnetism, semiconductors, im- 
portant general quantum theory, electronics. 
90 pp., $10.00 to non-subscribers. 


*Electronics and Physics 

22,000 Russian terms, including an 11 page, 
10 section appendix covering U.S.-Soviet 
vacuum tube equivalents, circuit components 
and notations, and abbreviations. Also explains 
specified fields in which terms are used. *343 
pp., sold only as part of Dictionary subscrip- 
tion. 


OTHER GLOSSARIES IN PREPARATION: Electricity and Magnetism; wegen and Hydraulics; 


Mechanics and General Physics; Atomic Physics; Spectroscopy and Optics . 


non-subscribers. 


. $10.00 each, to 





GLOSSARIES AVAILABLE 


IN OTHER FIELDS 





GERMAN-ENGLISH NEUROPHYSIOLOGY GLOSSARY 
Makes the voluminous, highly significant, and largely untranslated German literature in this im- 
portant field more accessible to English-reading scientists. Contains expressions in neuroanatomy, bio- 
chemistry, physiology, neurology, applicable electrical engineering and electronics, as well as idioms 


and selected general vocabulary. (9, 


terms, 181 pp., $7.50) 


RUSSIAN-ENGLISH HYDROBIOLOGY GLOSSARY 
The first and only volume of its kind. Contains all terms in the 1955 edition of the N. N. Smirnov 


Hydrobiology Glossary, and covers expressions in b 
replosy, physiology, a” ornithology, hydrology, ichthyology. 


(8,000 terms, 107 pp., $7.50 


iology, botany, hydrobiology, zoology, medicine, 


All glossaries are translated by bilingual scientists. Reproduction is by multilith 
process from “‘cold” type, and books are staple-bound in heavy paper covers. 





See these books and many others in your field at Booth #31 AAAS Convention 
at your bookstore, or order directly from 
INTERLANGUAGE DICTIONARIES PUBLISHING CORP. 
An affiliation of CONSULTANTS BUREAU, INC. 


227 West 17th Street, 
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New York 11, N.Y. 








Conference on Scientific Manpower. 
Two-session symposium, cosponsored by 
the Engineering Manpower Commission, 
Scientific Manpower Commission, Na- 
tional Research Council, National. Sci- 
ence Foundation, and Section M (Engi- 
neering): “The Employment Situation 
for Scientists and Engineers in 1959”; 
30 Dec. 


Part I: Henry A. Barton, Scientific 
Manpower Commission, presiding. Pa- 
pers by Henry H. Armsby, U.S. Office 
of Education; Frank S. Endicott, North- 
western University; Phil N. Scheid, 
Hughes Aircraft Company; Clarence H. 
Linder, General Electric Company; Rob- 
ley Winfrey, Bureau of Public Roads, 
Washington, D.C.; and Ray C. Maul, 
National Education Association. 

Part II: G. E. Arnold, Engineering 
Manpower Commission, presiding. Pa- 
pers by N. J. Oganovic, U.S. Civil Serv- 
ice Commission; William H. Chartener, 
McGraw-Hill Publishing Company; and 
Irving H. Siegel, U.S. Council of Eco- 
nomic Advisors. 

International Geophysical Year. 
Three-session symposium, joint program 
of the AAAS and the U.S. National 
Committee for IGY of the National 
Academy of Sciences—National Research 
Council, cosponsored by the American 
Geophysical Union: “International Geo- 
physical Year Results”; arranged by a 
committee, Hugh Odishaw, National 
Academy of Sciences, chairman; 29 and 
30 Dec. 

Part I: “Arctic and Antarctic”; Hugh 
Odishaw presiding. Papers by Carl Ek- 
lund, U.S. Army Office of Research and 
Development; George A. Llano, Na- 
tional Academy of Sciences; Troy L. 
Péwé, University of Alaska; Irene M. 
Browne, Air Force Cambridge Research 
Center, Bedford, Mass.; and Kenneth 
Hunkens, Columbia University. 

Part II, cosponsored by the American 
Astronautical Society and the American 
Rocket Society: “Rockets and Satel- 
lites”; Richard W. Porter, General Elec- 
tric Company, presiding. Papers by John 
W. Townsend, Jr., National Aeronautics 
and Space Administration, and Herbert 
Friedman, Naval Research Laboratory. 


Part III, cosponsored by the Ameri- 
can Meteorological Society: ‘“Meteorol- 
ogy, Oceanography, Glaciology”; Harry 
Wexler, U.S. Weather Bureau, presiding. 
Papers by Gordon D. Cartwright, U.S. 
Weather Bureau; F. C. Fuglister, Woods 
Hole Oceanographic Institution; John 
Antoine, Columbia University; Sidney 
Teweles, U.S. Weather Bureau; William 
W. Vickers, McGill University; and 
James Bender, U.S. Army Snow Ice and 
Permafrost Research Establishment. 

Scientific Research Society of Amer- 
ica. Annual address: “An Analogy: 
Individual Education and _ Industrial 
Research,” by C. Guy Suits, General 
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A Portion of the 
Sigma Reagent Catalog 


One of a series of advertisements which will reproduce the 
complete list. Complete list available promptly on request. 


Other package sizes shown in complete catalog 


ee > a Thies frees as Sodium Salt, 


l gram 35.25 
ma. 98-1 bie Muscle or Yeast’ 100 mg 7.25 
Ine INE 5’ MONG PHOSPHATE See Inosinic Acid 
5’-INOSINIC ACID, Sigma Crystalline. am 10.00 
Inosine-5- Phosphoric Acid. Also Sodium Salt. 500 oe 6.00 
Both 99-100%. Derived from muscle or yeast. 250 mg 3.60 
Crystalline Inosinic Acid or Crystalline Sodium Inosinate 
were enor nl in the Sigma Laboratories for the first 
time anywher 
o-lODOSOB ENZOIC ACID l gram 3.25 
ISOBARBITURIC ACID (pfs) l gram 6.00 
(2,4,5-Trihydroxyprimidine) 5 grams 25.00 
ee —— LACTONE, DL, l gram 7.70 
Allo-fre 5 grams 31.00 
ISOCITRIC. ACID, TRISODIUM Inquire 
(DL +ALLO) (pfs) 
ISOCITRIC DEHY DROGENASE Inquire 
a ee (pfs) 5 grams 3.00 
(2-Amino-4- wee 100 grams 50.00 
ISOCUANINE SULFATE l gram 3.75 
(6-Amino-2-hydroxypurine sulfate) 25 grams 43.75 
ag ony PHOSPHOHEXOSE, Crude 1 gram 10.00 


om Rabbit Muscle 
IsoOROTIC ACID (pfs) l gram ‘1.75 
(Uracil-5-carboxylic acid) (5-Carboxy-2, 4-dihydroxypyrimidine) 
ITACONIC ACID (pfs) (Methylenesuccinic 5 grams 0 
Acid; 3-Carboxy-3-Butenoic Acid). 


To Non-Profit Institutions 5 grams Gratis 

JACK BEAN MEAL 1 pound 3.50 

Defatted, finely ground powder. May be used 100 grams 2.00 
as a ‘‘Crude Urease.” 

B-KETO ADIPIC ACID (pfs) 








l gram 5.00 

a-KETO BUTYRIC ACID (pfs) l gram 3.00 

a-KETOCAPROIC ACID or SODIUM (pfs) 1 gram 11.00 

a-KETO-8-CYCLOHEXYLPROPIONIC ACID, Inquire 
Sodium Salt (pfs) 

a- ae OLUTARATE SOLN, Stock 410-2 50 mi 4.00 
0.1M in 0.1M Phosphate Buffer pH 7. %, Stability Guaranteed. 
a-RETO GLUTARIC ACID (pfs) 5 grams 5.90 
B-KETO GLUTARIC ACID (pfs) 5 grams 5.00 

(Acetone Dicarboxylic Acid) 25 grams 18.75 
a-KETOISOCAPROIC ACID, Sodium Salt (pfs) 1 gram 11.00 
a-KETOISOVALERIC ACID, Sodium Salt (pfs) 1 gram 11.00 
a-KETO-v- yo gaeaecone ie ACID Inquire 

Sodium Salt ( 
a-KETO-f- METHYLVALERIC ACID oa Salt (pfs) Inquire 
a-KETOVALERIC Acid, Sodium Salt (pfs) 1 gram 10.00 
KINETEN (pfs) (6- Furfurylamino- purine) l gram 28.00 


KOJIC ACID, Crystalline (pfs) 
(2 Hydroxymethyl- 5-Hydroxy-v-Pyrone) 5 grams _ 1.25 
a Non-Profit Institutions 5 grams Gratis 

KYNURENIC ACID (p 


gram 
DL- hry pets SULEATE (pfs) 


l gram 14.00 
LAD (or LD)—See Lactic Dehydrogenase 
LACTIC DEHYDROGENASE, Cryst. 1 gram 60,00 


Rabbit Muscle 

LACTIC DEHYDROGENASE SOLUTION 
“Stabilized” Solution standardized at approx. 
8000 units/ml. Stock 340-10 10 ml 4.715 


100mg _~=—«-10.00 


Vials—‘“Single Determination” inquire 
LACTOBIONIC ACID, Calcium Salt Inquire 
(Prac.) (pfs) 
LANTHIONINE, DL (pfs) 1 gram 30.00 


TELEPHONE COLLECT 

from anywhere in the world 

Day, Station to Station, PRospect 1-5750 
Night, Person to Person, 

Dan Broida, WYdown 3-6418 


The Research Laboratories of 


SIGMA 


CHEMICAL COMPANY 








3500 DEKALB ST., ST. LOUIS 18, MO., U. S.A. 


MANUFACTURERS OF THE 
FINEST BIOCHEMICALS AVAILABLE 


Bi cl 
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Automatic 
DISTILLATION 
APPARATUS 


A PRECISION instru- 
ment that automatically 
distills any product in 
the 80° to 720°F. boil- 
ing range . . . and re- 
cords the results! Com- 
plies with ASTM D-86 
procedure. 


YOU press the button... 


THE AUTOMATIC DISTILLATION APPARATUS 
Starts the test run... . records the results . . . readies the 
apparatus for the next test run... shuts off! 





The Automatic Distillation Apparatus surpasses any manual 
operation and during the approximate 40 minute testing time, 
requires only 5 minutes of the technician's attention—leaving 
him free time to perform other important tasks 


Catalog No. 70750 $6,500.00 











PRECISION 
COLORIMETER 


Meets new ASTM D1500* 
color specifications for 
petroleum products ¢ 
heating, fuel, lubricating 
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Electric Company; 29 Dec.; George H. 
Boyd, presiding. 

Sigma Delta Epsilon Graduate Wom- 
en’s Science Fraternity. Address: “The 
Status of American Women Scientists,” 
by Ethaline Cortelyou, Illinois Institute 
of Technology; 30 Dec.; Mary Louise 
Robbins, George Washington University, 
presiding. 

Society of the Sigma Xi. Annual ad- 
dress, jointly with the United Chapters 
of Phi Beta Kappa: “Science and Public 
Policy,” by James R. Killian, Jr., science 
adviser to the President of the United 
States; 29 Dec.; Wallace R. Brode, U.S. 
Department of State, presiding. 


Meetings 
High-Energy Physics 


The 1958 annual International Con- 
ference on High Energy Physics was 
held in Geneva, Switzerland, from 27 
June to 5 July, under the sponsorship of 
CERN (Organisation Européenne pour 
la Recherche Nucléaire) and of the In- 
ternational Union of Pure and Applied 
Physics. The chairman of the conference 
was C. J. Bakker, director of CERN. 
This conference was the eighth of a 
series of annual conferences on high- 
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energy physics, of which the first seven 
were held at the University of Rochester 
(United States). The more than 300 
participants at the 1958 conference in- 
cluded about 100 Americans, 30 British 
20 French, 20 Italians, 20 Russians, and 
an excellent representation from 25 other 
countries. A record was probably set in 
the number of Nobel laureates attend- 
ing; Anderson, Blackett, Cockcroft, Heis- 
enberg, Lawrence, Lee, McMillan, Pauli, 
Powell, Yang, and Yukawa were all 
present. 

Various novel organizational proce- 
dures were tried at this conference, in- 
cluding two days of organizing sessions 
(to bring together the contributors and 
rapporteurs) and a thoroughgoing adop- 
tion of the rapporteur system during the 
plenary sessions. On the whole, these in- 
novations were very successful, and a 
much more unified picture of the latest 
theoretical and experimental develop- 
ments in the high-energy field emerged 
for most of the participants. The pro- 
ceedings of the conference (under the 
editorship of B. Ferretti cf CERN) have 
been published by CERN, Geneva. 

There were nine plenary sessions at 
the 1958 conference, as follows: session 
1, on “Nucleon structure” [I. E. Tamm 
(U.S.S.R.), chairman; W. K. H. Pan- 
ofsky (Stanford), experimental rappor- 
teur; and S.. Drell (Stanford), theoret- 
ical rapporteur]; session 2, on the “Nu- 
cleon and its interaction with pions, 
photons, nucleons and antinucleons” 
[S. I. Nikitin (Dubna), chairman; G. 
Puppi (Bologna) and O. Piccioni (Berke- 
ley), experimental rapporteurs]; session 
3, on the “Nucleon and its interaction 
with pions, photons, nucleons and anti- 
nucleons” [R. E. Peierls (Birmingham), 
chairman, and G. F. Chew (Berkeley), 
theoretical rapporteur]; session 4, on 
“Fundamental theoretical ideas” [W. 
Pauli (Zurich), chairman]; session 5, on 
“Strange particle production” [C. C. 
Butler (London), chairman; J. Stein- 
berger (Columbia), experimental rap- 
porteur, and M. Gell-Mann (California 
Institute of Technology), theoretical rap- 
porteur]; session 6, on “Strange particle 
interaction” [D. I. Blokhintsev (Dubna), 
chairman, M. F. Kaplon (Rochester), ex- 
perimental rapporteur, and R. H. Dalitz 

(Chicago), theoretical rapporteur]; ses- 
sion 7, on “Special topics” [T, D. Lee 
(Columbia), chairman]; session 8, on 
“Weak interactions: Leptonic modes” 
[A. Salam (London), chairman, M. 
Goldhaber (Brookhaven), experimental 
rapporteur, and L. Michel (Lille), theo- 
retical rapporteur]; session 9, on “Weak 
interactions: Other modes” [R. E. Mar- 
shak (Rochester), chairman, D. A. Gla- 
ser (Michigan), experimental rappor- 
teur, and S. B. Treiman (Princeton), 
theoretical rapporteur]. Sessions 4 and 7 
were “classical” theoretical sessions in 
the sense that original contributions were 
presented by quite a number of partici- 
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pants; these included W. Heisenberg 
(Gottingen), A. Bohr (Copenhagen), 
and S. B. Okun (Dubna). J. R. Oppen- 
heimer (Institute for Advanced Study, 
Princeton) gave a suinmary talk at the 
end of session 9, assessing the accom- 
plishments of the 1958 conference. 

The 1958 high-energy physics confer- 
ence labored under a handicap in that 
the three existing multi-Bev machines 
(the 10-Bev machine in the U.S.S.R. 
and the cosmotron and bevatron in the 
United States) had been inoperative for 
either part or all of the past year. Partly 
as a result of this, the 1958 conference 
turned out to be a conservative and reas- 
suring one. There was no report of fail- 
ure of a well-known conservation law, 
such as the report of parity breakdown, 
which highlighted the 1957 conference. 
There were no new particles reported, 
such as the hyperons and K mesons 
which had stolen the show at earlier con- 
ferences. Indeed, some of the conserva- 
tion laws which had shown signs of run- 
ning into trouble at the 1957 conference 
seem to be back in operation, and some 
new particles which had established some 
faint claims to existence have receded 
into the “unphysical” region. 

Thus, new Berkeley experiments on 
the production of strange particles in 
pion-nucleon collisions, when combined 
with the earlier work of the Michigan 
group, do not indicate a violation of the 
law of conservation of isotopic spin 
(charge independence) (session 5). New 
Berkeley experiments on the absorption 
of K~ mesons by deuterons are also con- 
sistent with charge independence (ses- 
sion 6). Charge independence has been 
confirmed in pion-nucleon scattering up 
to 300 Mev, and in the production of 
pions in nucleon-nucleon collisions up to 
660 Mev, at the Dubna Laboratory in 
the U.S.S.R. (session 2). Recent experi- 
ments at Liverpool and Rochester on 
pion-proton scattering below 100 Mev 
have helped to straighten out a contra- 
diction with dispersion theory which 
Puppi and Stanghellini advanced last 
year (session 2). All attempts to detect 
parity nonconservation or violation of 
time-reversal invariance in strong inter- 
actions have been negative (session 7). 

As far as new particles are concerned, 
evidence for the 500-electron-mass par- 
ticle which Alikanyan had reported 2 
years ago seems to be disappearing. 
Alikanyan had claimed that the fre- 
quency of the 500-mass particle in the 
cosmic radiation was about 1 in 200 
muons. American and Italian work over 
the past year has placed an upper limit 
on the frequency of the 500-mass par- 
ticle of 1 in 5000 muons (session 5). 
There also appears to be no evidence 
for a neutral (isotopic singlet) particle, 
which is desired by so many theorists 
(session 2). It is true that the first defi- 
nite observation of an anti-A hyperon 
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(in nuclear emulsion exposed to the 4.9 
Bev « beam at Berkeley), via the p + x+ 
decay mode, was reported, but it would 
be surprising if A did not exist. 

Some other reassuring results were re- 
ported to the conference. (i) Quantum 
electrodynamics holds down to a distance 
of 0.3 x 10°18 cm, according to the elec- 
tron-scattering experiments at Stanford 
(session 1). (ji) New bubble-chamber 
experiments at Berkeley on the interac- 
tion of antiprotons with protons in the 
energy region from 133 to 333 Mev in- 
dicate that the elastic scattering and an- 
nihilation parts of the cross section are 
comparable; this eases the problem of 
achieving a theoretical understanding of 
the interaction in question (sessions 2 
and 3). (iii) If care is exercised in the 
application of dispersion theory to var- 
ious pion-nucleon processes, the renor- 
malized coupling constant always comes 
out to be about 0.08 (session 3). (iv) 
The Cornell group has measured the ex- 
citation function as well as the angular 
distribution of the K+ mesons photo-pro- 
duced in hydrogen; the linear depend- 
ence on the momentum and the isotropic 
angular distribution probably imply a 
pseudoscalar K meson (session V). 

The conference was conservative in its 
reaction to various new theoretical ideas 
which were presented. Thus, Heisen- 
berg’s attempt to develop a_ unified 
theory of elementary particles on the 
basis of a nonlinear equation for one 
spinor particle was subjected to a barrage 
of criticism. His commutation relations 
were considered to be too pathological; 
his indefinite metric was seen as leading, 
probably, to a violation of microcausal- 
ity; his degenerate vacuum was thought 
to be in conflict with present-day field 
theory; and his use of the Tamm-Dancoff 
method for computing the masses of the 
particles was considered too crude. Pauli, 
who only 6 months ago had associated 
himself with Heisenberg’s theory, turned 
out to be his most vehement critic, De- 
spite the hostile reception accorded the 
specifics of Heisenberg’s theory, it was 
generally agreed that his objective was 
very worth while. 

A. Bohr’s attempt to present a simple 
derivation of the dispersion relations on 
the basis of macroscopic causality also 
met with an unsympathetic response, par- 
ticularly because of his failure to give 
adequate recognition to the nonphysical 
region in the finite-mass case. The most 
novel theory presented at the conference, 
and one which did not meet an immedi- 

ately negative reception, was that of 
Okun, who sketched an attempt to de- 
duce the existence of all the baryons and 
mesons from strong four-fermion inter- 
actions among the three baryons: neu- 
tron, proton, and A hyperon. He showed 
how certain conservation laws (for ex- 
ample, strangeness-conservation) can be 
deduced from certain conditions (such 
as chirality invariance) imposed on the 
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original four-fermion interaction. In a 
general way, Okun’s program is similar 
to that of Heisenberg, except that Okun 
recognizes that it ts probably necessary 
to start with a minimum of three spinor 
fields in order to deduce the wealth of 
conservation laws which seem to hold for 
the strong interactions. 

Probably the greatest progress during 
the past year in elementary particle phys- 
ics was registered in the domain of weak 
interactions (sessions 8 and 9). The last 
obstacle to the V-A (V, vector; A, axial 
vector) interaction in beta decay was 
overcome with a remeasurement of the 


electron-neutrino correlation from He® 
(by the Illinois group). All the other new 
beta-decay experiments definitely favor 
the V-A interaction, and the latest Rus- 
sian measurement of the neutron life- 
time fixes the ratio A/V =-1.25 + .04. 
The work at Chalk River and at Argonne 
National Laboratory on the neutron de- 
cay gives no evidence for time-reversal 
breakdown in weak interactions. It is 
thus established that the helicity of the 
neutrino is negative (left-handed neu- 
tririo) and that Landau’s argument for 
the invariance of weak interactions under 
“combined inversion” is probably cor- 
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rect. The extension of the V-A theory to 
other weak interactions has met with a 
considerable amount of success, and, in 
particular, the parity breakdown involved 
in the decay of the A hyperon can be 
understood on the basis of this extension. 
These successes have given support to a 
universal V-A theory of weak interac- 
tions, first put forward by E. C. G. 
Sudarshan and R. E. Marshak (on the 
basis of the “chirality” invariance of the 
weak four-fermion interaction for each 
field separately) and, independently, by 
R. P. Feynman and M. Gell-Mann (on 
the basis of a two-component theory of 
the spin ¥2 particle). Many experiments 
still remain to be done, particularly in 
connection with the strange-particle de- 
cays, in order to decide whether a uni- 
versal theory of weak interactions holds. 

The time and place of the annual In- 
ternational Conference on High Energy 
Physics is now regulated by a Commis- 
sion on High Energy Physics established 
in 1957 by the International Union of 


Pure and Applied Physics. Members of — 


this commission [C. J. Bakker (chairman), 
R. E. Marshak (secretary), W. K. H. 
Panofsky, R. E. Peierls, I. E. Tamm, and 
V. Veksler] met in Geneva on 26 June 
and decided that the next three confer- 
ences will be held in Moscow, Rochester. 
and Geneva, in 1959, 1960, and 1961, 
respectively, in July of each year. This 
commission also decided that a biennial 
international conference on high-energy 
accelerators and instrumentation will be 
held in Geneva in 1959, at Brookhaven 
National Laboratory in 1961, and in 
Moscow in 1963. Finally, it was decided 
that, commencing 1 January 1959, a 
monthly newsletter on high-energy phys- 
ics (containing abstracts of articles, cal- 
endar of meetings, items of general in- 
terest, and so on) would be published by 
CERN under the auspices of the Inter- 
national Union of Pure and Applied 
Physics. 

R. E. MarsHak 
University of Rochester, 
Rochester, New York 


International Conference on 
Epidemiology in Mental Disease 


An international work-conference on 
problems in field studies in mental dis- 
orders will be held 16-19 February 1959 
under the auspices of the American Psy- 
chopathological Association, financed by 
a grant from the National Institute of 
Mental Health. Meetings will be held at 
the Park Sheraton Hotel in New York. 

The general purpose of this conference 
is to bring together a group of inter- 
national authorities in this field to dis- 
cuss definitions, assumptions, conceptual 
frameworks, and techniques of data col- 
lection and analysis used in working with 
problems related to the incidence, preva- 
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Write now for your copy. 
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THESE E-D PAPERS 
FILTER FAST. 


AND 
THEY GIVE GOOD 
CLEAR FILTRATES. 


THEY HOLD UP WELL UNDER 
REPEATED WASHINGS, TOO. 


WHICH REMINDS ME 
OF AN IMPORTANT 


aa 


@ Weeks LATER 








LOOKS LIKE vou'lLt BE A 
TOP-GRADE STUDENT AGAIN 
THIS YEAR, 





ALOT OF THE CREDIT GOES TO 
THOSE TOP-GRADE 
EATON ~DIKEMAN 

FILTER PAPERS. A 





Write for FREE Sample Filter Papers to 


THE EATON-DIKEMAN CO. 


Filtertown 


* Mt. Holly Springs, Pa 
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lence, and outcome of mental disorders. 
The first day’s session will be devoted to 
problems of taxonomy, the second day’s 
to problems of defining units of study, 
and the third day’s to problems of com- 
parability of field investigations; a sum- 
mary session will be held on the final day. 

Fifteen American and fifteen foreign 
participants have been invited. Among 
the foreign participants will be profes- 
sors Jan Book of Sweden, Erik-Essen— 
Moller of Sweden, Aubrey Lewis of Eng- 
land, J. E. Meyer of Germany, @. Ode- 
gaard of Norway, Pierre Pichot of 
France, H. C. Riimke of the Nether- 
lands, E. Stengel of England, Erik 
Strémgren of Denmark, E. E. Krapf of 
Switzerland, and D. Reid of England. 

At the end of the work-conference, 
the annual meeting of the American Psy- 
chopathological _ Association will take 
place. The symposium for this year’s 
meeting (20-21 February) will be on the 
epidemiology of mental disorders; and 
some of the findings of this work con- 
ference will be reported, including con- 
tributions by both foreign and American 
guests. Topics for the symposium will 
include current field studies in the men- 
tal disorders, current studies of the inci- 
dence and prevalence of hospitalized 
mental patients, current studies of the 
prognosis and outcome of therapy, and 
field studies in the etiology of mental 
disorders. Requests for further informa- 
tion should be addressed to Dr. Joseph 
Zubin, American Psychopathological As- 
sociation, 722 W. 168 St., New York 32, 
N.Y. 


International Planned Parenthood 


The International Planned Parent- 
hood Federation’s sixth international 
conference will be opened in New Delhi, 
India, by Prime Minister Nehru on 14 
February and will remain in session until 
21 February. In addition, the President 
of India, Rajendra Prasad, will receive 
those attending the conference at a re- 
ception. 

“Family Planning—Motivations and 
Methods” will be the theme of the con- 
ference, which will be held under the 
auspices of the FPA of India. Subjects 
to be discussed include population in an 
atomic age, cultural patterns and motiva- 
tions, biological aspects of fertility con- 
trol and evaluation of oral methods, 
laboratory and clinical testing, steriliza- 
tion, and infertility problems and educa- 
tion for family life. 

Visits will be arranged to Ludhiana 
where a 10-year population study is 
being conducted under the auspices of 
the Indian Government, and to the gov- 
ernment institutes (demographic, family 
planning training, and contraceptive test- 
ing) in Bombay. 

During the month of February cool, 








Advanced 
Ultra-Violet Lamps 


widest selection for 
the laboratory 


Short Wave — 
2537A_ lamps. 
All sizes from 
tiny quartz 
pencils to large 
chromatogra- 
phy units. Lab- 
oratory de- 
signed — labo- 
ratory checked. 





Long Wave — 
3660A lamps. Ev- 
erything from cool, 
efficient tubular 
lamps to powerful 
arc lamps. 





MINERALIGHT and BLAK-RAY 


lamps are the choice of labora- 
tories in every field of life sci- 
ences and physical sciences. 


Write for complete technical information 
to your laboratory supply house or 


Dept. S-2 
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ULTRA-VIOLET PRODUCTS, Inc. 
San Gabriel, Calif. 





























ADVANCES IN EXPERIMENTAL 


CARIES RESEARCH 
AAAS SYMPOSIUM VOLUME 
June 1955 


246 pp., 6” x 9”, 49 illus., index, clothbound 


Price $6.75; cash order price for 
AAAS members $5.75 

“. . . This is a real contribution 
to dental science. It is the most 
comprehensive review of animal ex- 
perimentation on caries ever at- 
tempted. The format and reproduc- 
tion of illustrations are excellent. 


“This compilation of research find- 
ings should have wide circulation 
and should be a storehouse of infor- 
mation for all those who are inves- 
tigating the problem of dental 
caries. It should serve to clarify the 
thinking and prevent useless dupli- 
cation in future studies. . . .” 


Russell W. Bunting, School of 
Dentistry, University of Michigan. 


AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 
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bright weather is to be expected in Delhi. 
Visitors are advised to bring warm wraps 
or coats and medium weight clothing. 
Registration forms are now available and 
should be returned not later than 31 De- 
cember to Conference Secretary, FPA 
India, 1 Metropolitan House, Dadabhai 
Naoroji Road, Bombay, 1. The official 
travel agents for the conference are 
Messrs. Trade Wings Ltd., 30/32 Ram- 
part Row, Bombay, 1. All requests for 
hotel accommodations should be made 
through them, also not later than 31 
December. 


Forthcoming Events 


December 


26-31. American Assoc. for the Ad- 
vancement of Science, annual, Washing- 
ton, D.C. (R. L. Taylor, AAAS, 1515 
Massachusetts Ave., NW, Washington 5, 
D.C.) 





The following 47 meetings are being 
held in conjunction with the AAAS an- 
nual meeting. 

AAAS Committee on the Social Aspects 
of Science (C. D. Leake, Ohio State Univ. 
College of Medicine, Columbus, Ohio). 
27 Dec. 

AAAS Cooperative Committee on the 
Teaching of Science and Mathematics (J. 
W. Buchta, Univ. of Minnesota, Minne- 
apolis, Minn.). 28 Dec. 

Academy Conf. (J. A. Yarbrough, 
Meredith College, Raleigh, N.C.). 27-28 
Dec. 

Alpha Epsilon Delta (M. L. Moore, 7 
Brookside Circle, Bronxville, N.Y.). 27 
Dec. 

American Assoc. of Clinical Chemists 
(Miss E. G. Frame, Clinical Center, Natl. 
Institutes of Health, Bethesda 14, Md.). 
29-30 Dec. 

American Assoc. of Scientific Workers 
(R. J. Rutman, 6331 Ross St., Philadel- 
phia 44, Pa.), 

American Astronautical Soc. (R. Flei- 
sig, 58 Kilburn Rd., Garden City, N.Y.). 
27-30 Dec. 

American Geophysical Union (W.' E. 
Smith, AGU, 1515 Massachusetts Ave., 
NW, Washington 5). 

American Meteorological Soc. (K. 
Spengler, 3 Joy St., Boston, Mass. ). 

American Nature Soc. (S. Mulaik, Bi- 
ology Dept., Univ. of Utah, Salt Lake 
City). 26-30 Dec. 

American Physiological Soc. (F. A. 
Hitchcock, Ohio State Univ., Columbus). 

American Political Science Assoc. (E. 
M. Kirkpatrick, APSA, 1726 Massachu- 
on Ave., NW, Washington, D.C.). 27 

ec. 

American Psychiatric Assoc. (L. J. 
West, Univ. of Oklahoma School of Medi- 
cine, Oklahoma City 4). 27-28 Dec. 

American Soc. of Criminology (D. E. 
J. MacNamara, Dean, New York Inst. of 
Criminology, Inc., 40 E. 40 St., New York 
16). 27-28 Dec. 

American Soc. of Naturalists | (J. 
Schultz, Inst. for Cancer Research, Phila- 
delphia, Pa.). 

American Soc. of Photogrammetry (R. 


5 DECEMBER 1958 





The PRIMATE CHAIR 


is representative of many of our 


CONTROLLED ENVIRONMENTS for hu- 


mans, animals, pigeons, etc. 


Its use with automatic feeders, stimuli 
units, levers, or other pick-ups, provides a 
basis for 


AUTOMATION in the biological sciences. 


Combinations with pulse programmers, 
switching elements, timers, counters and 
recorders yields, for less effort, more 


INFORMATION, more reliably, more ob- 


jectively, more reproducibly. Thereby the 
scientist gains time for creative work. 





APPLICATIONS IN 


Behavioral research 
Space biology 
Ulcer studies 
Pharmacology 
Drug screening 


P.O. BOX 5882 








Physiology 
Neurophysiology 
Electrophysiology 
Psychosomatics 
Training and Teaching 


See our demonstration at Booth 11, A.A.A.S. exhibit 


FORINGER & (CO., INC. 


Bethesda 14, Md. 








How To Get Things Done 
Better And Faster 





BOARDMASTER VISUAL CONTROL 

* Gives Graphic Picture — Saves Time, Saves 
Money, Prevents Errors 

* Simple to operate — Type or Write on 
Cards, Snap in Grooves 

* Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

* Made of Metal Compact and Attractive. 
Over 300,000 in Use 


Full price $49°° with cards 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd St. @ New York 36, N.Y. 





24-PAGE BOOKLET NO. BF-20 
Without Obligation 














LABORATORY 
PRESS 


PEXTO 








Light-weight 
only 2 tbs. 












Easy to clean— 
can be sterilized 

















Easy and efficient 
to operate 








Filter bags included 
with each press M4 
Parts contacting liquids 
stainless steel 


An indispensable tool for every 
scientific laboratory! 
Designed by a scientist to extract liquid 
from fruits, meats and vegetables, all the 
essential food elements entirely free from 
pulp and residue. 


ORDER YOUR PEXTON PRESS TODAY: 


Only $23.50 
LEE ENGINEERING CO. 


2023 W. Wisconsin Ave. Milwaukee 1, Wis. 
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a new 

approach to 
time interval 
measurement 


ae 





milli microsecond 
measurements 


WITH THE 


Mildorado 


MODEL TH-300 


TIME-TO-PULSE 
HEIGHT CONVERTER 


applications 
* Neutron time-of-flight 
measurements 


* Half-life determinations of 
short lived isotopes 


* 


Determination of short-time 
decay in isomeric States 


Fast coincidence studies 
Delay line calibration 
Energy determinations 


* 
* 
* 
* Transient time studies 

An analog-to-analog converter 
which transforms time to amplitude 
over the time range of 1 to 3000 
milli microseconds, the TH-300 
provides an output pulse whose 
amplitude is proportional to time. 
The output can be measured with 
a pulse height analyzer or scope. 


KEY SPECIFICATIONS Three time ranges 
— 300, 1000, and 3000 milli microsecond 
full scale. Input, pulse start channel, am- 
plitude of 2-100 v negative, duration 
of 0.01 -0.10 microseconds; stop chan- 
nel, amplitude 15-150 v negative, dura- 
tion of 0.01-1.00 microseconds. Output, 
negative ramp, 8 v full scale. Domestic 
price $795. Immediate delivery. 


For complete technical and sales 
information, call your nearest 
Eldorado Engineering Representa- 
tive or write directly to Dept. $12 


hidorado 
lectronics 


2821 Tenth Street 
Phone THornwall 1-4613 


Berkeley 10, California 
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G. Ray, U.S. Geological Survey, Washing- 
ton 25). 29 Dec. 

American Soc. of Zoologists (G. Mo- 
ment, Dept. of Biology, Goucher College, 
Towson, Baltimore 4, Md.). 27-29 Dec. 

American Sociological Soc. (K. Davis, 
Inst. of International Studies, Univ. of 
California, Berkeley 4). 29 Dec. 

American Statistical Assoc. (E. Glazer, 
305 George Mason Dr., Falls Church, 
Va.). 30 Dec. 

Association of American Geographers, 
Middle Atlantic Div. (J. E. Guernsey, 
9707 Parkwood Dr., Bethesda, Md.). 29 
Dec. 

Association for Computing Machinery 
(J. Douglas, Mathematics Dept., Rice 
Inst., Houston, Tex.). 

Astronomical League (Miss G. C. 
Scholz, 410 Mason Hall Apts., Alexan- 
dria, Va.). 26 Dec. 

Biometric Soc. (J. Cornfield, Johns 
Hopkins Univ., Baltimore, Md.). 30 Dec. 

Conference on Scientific Communica- 
tion Problems (G. L. Seielstad, Applied 
Physics Lab., Johns Hopkins Univ., Silver 
Spring, Md.) 28-30 Dec. 

Conference on Scientific Manpower (T. 
J. Mills, National Science Foundation, 
Washington 25). 30 Dec. 

Ecological Soc. of America (D. E. 
Davis, Johns Hopkins Univ., School of 
Hygiene, Baltimore, Md.). 

History of Science Soc. (M. C. Leikind, 
1334 Aspen St., NW, Washington 12). 29 
Dec. 

Instrument Soc. of America (O. L. 
Linebrink, Battelle Memorial Inst., Co- 
lumbus, Ohio). 30 Dec. 

International Geophysical 
Odishaw, National Acad. 
Washington 25). 29-30 Dec. 

Junior Scientists Assembly (K. C. John- 
son, Supervising Director of Science, Dis- 
trict of Columbia Public Schools, Wood- 
row Wilson High School, Washington 16). 

27-28 Dec. 

Metric Assoc. (J. T. Johnson, 694 W. 
11 St., Claremont, Calif.). 

National Acad. of Economics and Po- 
litical Science (D. P. Ray, Hall of Gov- 


Year (H. 
of Sciences, 


ernment, George Washington Univ., 
Washington, D.C.). 27 Dec. 
National: Assoc. of Biology Teachers 


(P. Klinge, Jordan Bldg., Indiana Univ., 
Bloomington). 26-30 Dec. 

National Assoc. for Research in Science 
Teaching {E. S. Obourn, U.S. Office of 
Education, Washington 25). 26-30 Dec. 

National Assoc. of Science Writers (J. 
Billard, U.S. News and World Report, 
Washington, D.C.). 

National Geographic Soc. (W. R. Gray, 
NGS, 16 and M Sts., NW, Washington 
6). 30 Dec. 

National Science Teachers Assoc. (W. 
A. Kilgore, District of Columbia Teachers 
College, Washington 9). 26-30 Dec. 

National Speleological Soc. (W. E. 
Davies, 125 Greenway Blvd., Falls Church, 
Va.). 28-29 Dec. 

Philosophy of Science Assoc. (C. W. 
Churchman, Case Inst. of Technology, 
Cleveland, Ohio). 

Pi Gamma Mu (Mrs. Effie B. Urghart, 
Winfield, Kan.). 

Scientific Research Soc. of America 
(D. B. Prentice, 56 Hillhouse Ave., New 
Haven 11, Conn.). 





Inspection for 
Disarmament 
SEYMOUR MELMAN, editor 


“Comes to grips with one of the 
thorniest and yet most compelling 
problems of the nuclear era—the 
task of inspecting for weapons 
should the nations of the world 
agree to disarm. . . . It is without 
doubt the most significant book | 
have read this year.”—Ralph E. 
Lapp, Science $6.00 


Statistics of 
Extremes 
E. J. GUMBEL 


A statistical study of extreme values . 


directed to statisticians and statis- 
tically minded engineers, geophysi- 
cists, and climatologists for applica- 
tion in fields of science and indus- 
try. A pioneer book, it is the first 
completely devoted to this highly 
specialized subject. $15.00 


Tables of Modified 
Quotients of Bessel 
Functions of the First 
Kind for Real and 
Imaginary Numbers 


MORIO ONOE 
$12.50 


Trends in 
Genetic Analysis 
G. PONTECORVO 


The first important reappraisal of 
the central theory of genetics since 
Morgan’s lectures of 1926 on “The 
Theory of the Gene.” Dr. Pontecorvo 
brilliantly summarizes and brings 
together the work that has led to 
this reappraisal. The book is useful 
in clearly defining the problems 
that exist. $4.00 


+ COLUMBIA 


GL UNIVERSITY PRESS 


New York 27, New York 
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Sigma Delta Epsilon (Mrs. V. L. Black- 
ford, 2630 Adams Mill Rd., NW, Wash- 
ington 10). 26-30 Dec. 

Society for General Systems Research 
(R. L. Meier, Mental Health Research 
Inst., Univ. of Michigan, Ann Arbor). 
29 Dec. 

Society for Industrial Microbiology, 
Washington section (W. N. Ezekiel, Bur. 
of Mines, Washington 25). 27-28 Dec. 

Society of the Sigma Xi (T. T. Holme, 
56 Hillhouse Ave., New Haven 11, 
Conn.). 29 Dec. 

Society of Systematic Zoology (G. W. 
Wharton, Dept. of Zoology, Univ. of 
Maryland, College Park). 26-30 Dec. 

United Chapters of Phi Beta Kappa 
(C. Billman, 1811 Q St., NW, Washing- 
ton, D.C.). 27 Dec. 

Washington Acad. of Sciences (G. W. 
Irving, ARS, U.S. Dept. of Agriculture, 
Washington 25). 





27-29. American Economic Assoc., Chi- 
cago, Ill. (J. W. Bell, AEA, Northwestern 
Univ., Evanston, Il.) 

27-29. Econometric Soc., Chicago, Ill. 
(R. Ruggles, Box 1264 Yale Station, Yale 
Univ., New Haven, Conn.) 

27-30. American Folklore Soc., New 
York, N.Y. (MacE. Leach, AFS, Univ. of 
Pennsylvania, Philadelphia, Pa.) 

28-30. Archaeological Inst. of America, 
Cincinnati, Ohio. (L. A. Campbell, AIA, 
Dept. of Classics, Brooklyn College, Brook- 
lyn, N.Y.) 

29-30. National Council of Teachers 
of Mathematics, New York, N.Y. (M. H. 
Ahrendt, NCTM, 1201 16 St., NW, Wash- 
ington 6.) 

28-30. Western Soc. of Naturalists, 
Seattle, Wash. (J. P. Harville, San Jose 
State College, San Jose 14.) 


January 


6. Society for Applied Spectroscopy, 
New York, N.Y. (P. Lublin, Sylvania Re- 
search Laboratories, Bayside, N.Y.) 

7-9. Northeastern Weed Control Conf., 
13th annual, New York, N.Y. (E. R. Mar- 
shall, Carbide & Carbon Chemical Co., 
New York, N.Y.) 

12-14. Reliability and Quality Control, 
5thenatl. symp., Philadelphia, Pa. (W. T. 
Sumerlin, Philco Corp., 4700 Wissahickon 
Ave., Philadelphia 44. ) 

20-22. American Mathematical Soc., 
annual winter, Philadelphia, Pa. (E. G. 
Begle, Leet Oliver Hall, Yale Univ., New 
Haven, Conn. ) 

21-22, American Group Psychotherapy 
Assoc., 3rd annual institute, New York, 
N.Y. (C. Beukenkamp, Public Relations 
Chairman, 993 Park Ave., New York 28.) 

22-23. Mathematical Assoc. of America, 
42nd annual, Philadelphia, Pa. (H. M. 
Gehman, MAA, Univ. of Buffalo, Buffalo 
14, N.Y.) 

23-24. American Group Psychotherapy 
Assoc., 16th annual conf., New York, N.Y. 
(C. Beukenkamp, Public Relations Chair- 
man, 993 Park Ave., New York 28.) 

24-29. American Acad. of Orthopedic 
Surgeons, Chicago, Ill. (C. L. Compere, 
720 N. Michigan Ave., Chicago Ill.) . 

26-29. American Meteorological Soc., 
New York, N.Y. (K. C. Spengler, AMS, 
3 Joy St., Boston 8, Mass. ) 
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With a few simple movements, this analyst has 
made 10 determinations of molybdenum in steel. It 
took him less than three minutes. This is why the 
Coleman Universal Spectrophotometer is called the 


“Workhorse of the laboratory” 


The Universal performs precise routine analyses 
faster and easier than any other spectrophotom- 
eter. Its use of a diffraction grating monochromator 
avoids electronic and mechanical adjustments, al- 
lows valid use of calibration curves; eliminates need 
for continual preparation and use of concurrent 
standards; insures reproducibility, simplifies and 
speeds analytical operations . . . Yet the Universal 
has the flexibility to meet the special problems that 
arise in every laboratory and is quickly adapted 
for trace determinations, fluorimetry, nephelom- 
etry and other unusual analyses. 

Only Coleman offers this brilliant balance of 
speed, precision, reliability and versatility. 







Write for complete information— 7] Y 
Bulletin B-241. 


COLEMAN 


Universal Spectrophotometer 


COLEMAN INSTRUMENTS INC., DEPT, S, MAYWOOD, ILLINOIS 
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For unparalleled 
versatility in 


MICROSCOPY 


The Wild M20 microscope is without a 
peer in the realm of microscopy. This 
superb example of Swiss craftsmanship 
and precise optics provides almost 
unbelievable versatility for both research 
and scientific exploration. 


Available with sextuple nosepiece, - 


built-in 20-Watt illumination source, 
beam-splitting phototube for binocular 
focusing during photomicrography...as 
well as a full range of custom attach- 
ments for all observation methods...the 
Wild M20 is unmatched as a General 
Purpose or Research Microscope. 
Attachments include the Cinetube 
(shown above), Camera II, Universal 
Lamp, Episcopic Equipment and Phase 
Contrast. 

‘The Wild Cinetube, designed for use with 
any 16mm movie camera having 50mm 
or 75mm focal lengths, permits critical 
focusing on the specimen while actually 
exposing film. It contains two, built-in, 
beam-splitters together with a photo 
electric cell for exposure determination 
(with a galvanometer) and an internal 
projection tube for titling or designating 
pertinent footage. 

Your consideration of the Wild M20 will 
prove most rewarding. Write for Booklet 
M-20 today. 














*The FIRST name in Surveying Instruments, 
Photogrammetric Equipment and Microscopes 


WILD 


Full Factory 
Services 






Main at Covert Street @ Port Washington, New York — 


POrt Washington 7-4843 


In Canada 
Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontario 
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26-29. American Soc. of Heating and 
Air Conditioning Engineers, 65th annual, 
Philadelphia, Pa. (W. M. Vidulich, 
ASHACE, 62 Worth St., New York 13.) 

26-29. Institute of ‘the Aeronautical 
Sciences, 27th annual, New York, N.Y. 
(IAS, 2 E. 64 St., New York 21.) 

27-30. Society of Plastics Engineers, 
Inc., 15th annual tech. conf., New York, 
N.Y. (L. A. Bernhard, SPE, 65 Prospect 
St., Stamford, Conn.) 

28-29. Nuclear Fuel Elements, 1st 
intern. symp., New York, N.Y. (H. H. 
Hausner, Ist Intern. Symp. on Nuclear 
Fuel Elements, 730 Fifth Ave., New York 
19.) 

28-31. American Physical Soc., annual, 
New York, N.Y. (E. R. Fitzgerald, Dept. 
of Physics, Pennsylvania State Univ., Uni- 
versity Park.) 

29-31. Western Soc. for Clinical Re- 
search, 12th annual, Carmel-by-the-Sea, 
Calif. (W._N. Valentine, Office of the 
Secretary, Univ. of California Medical 
Center, Department of Medicine, Los 
Angeles 24.) 


February 


1-6. American Inst. of Electrical En- 
gineers, winter general, New York N.Y. 
(N. S. Hibshman, 33 W. 39 St., New 
York 18.) 

6-7. American College of Radiology, 
Chicago, Ill. (W. C. Stronach, 20 N. 
Wacker Dr., Chicago 6.) 

9-11. American Acad. of Allergy, Chi- 
cago, Ill. (B. Rose, Royal Victoria Hospi- 
tal, Montreal, P.Q., Canada.) 

9-11, Nature of Coal, symp., Bihar, 
India. (Director, Central Fuel Research 
Inst., P. O. Fuel Research Inst., Dhanbad 
District, Bihar. ) 

11-13. American Acad. of Occupational 
Medicine, Boston, Mass. (L. Blaney, 1608 
Walnut St., Philadelphia, Pa.) 

12-13. Solid State Circuits Conf., Phila- 
delphia, Pa. (A. B. Stern, General Electric 
Co., Bldg. 3, Syracuse, N.Y.) 

14, Short Range Navigation Aids., 
Montreal, Canada. (Intern. Civil Avia- 
tion Organization, Maison de |’Aviation 
Internationale, Montreal. ) 

15-19. American Inst. of Mining, Met- 
allurgical, and Petroleum Engineers, an- 
nual, San Francisco, Calif. (E. O. Kirk- 
endall, AIME, 29 W. 39 St., New York 
18.) 

16-19. Problems in Field Studies in 
Mental Disorders, intern. work conf., New 
York, N.Y. (J. Zubin, American Psycho- 
pathological Assoc., 722 W. 168 St., New 
York 32.) 

20-21. Epidemiology in Mental Disor- 
ders, annual meeting of the American Psy- 
chopathological Assoc., New York, N.Y. 
(J. Zubin, APA, 722 W. 168 St., New 
York 32.) 

25-26. Midwest Industrial Radioiso- 
topes Conf., Manhattan, Kan. (J. Kitch- 
ens, Dept. of Continuing Education, 
Kansas State College, Manhattan. ) 

26-28. Genetics and Cancer, 13th an- 
nual symp. on fundamental cancer re- 
search, Houston, Tex. (Editorial Office, 
Univ. of Texas, M. D. Anderson Hospital 
and Tumor Inst. Texas Medical Center, 
Houston 25.) 


(See issue of 21 November for comprehensive list) 








Equipment 


The information reported here is obtained from 
manufacturers and from other sources considered 
to be reliable. Science does not assume responsibil- 
ity for the accuracy of the information. A coupon 
for use in making inquiries concerning the items 
listed appears on page 1470. 


™ ACCELEROMETER of piezoelectric type 
may be fed directly to read-out devices 
such as oscilloscopes or vacuum-tube 
voltmeters with input impedance of 1 to 
10 megohm. Up to 1000 ft of cable will 
still provide an output greater than 1 
mv/g. Response is constant from 2 cy to 
10 kcy/sec. Sensitivity is 5 mv/g. Useful 
temperature range is — 300° to + 200°F. 
(Endevco Corp., Dept. 499) 


™ THERMISTOR KiT includes 12 represen- 
tative thermistors in the form of probes, 
beads, rods, discs, and washers. Data for 
each transistor include resistance values 


at various temperatures, maximum safe | 


continuous temperature, maximum cur- 
rent for no self-heating, peak voltage, 
maximum safe continuous current, dissi- 
pation constant, and time constant. (Fen- 
wal Electronics, Inc., Dept. 503) 


™crucIBLES for metal melting are de- 
scribed in 16-page catalog. Information 
on physical and chemical characteristics, 
recommended uses, and availability is 
presented. Included are crucibles of 
fused alumina, oxide-bonded silicon car- 
bide, nitride-bonded silicon carbide, re- 
crystallized silicon carbide, fused mag- 
nesia, fused zirconia, thoria, and ura- 
nia. (Norton Co., Dept. 504) 


® SUBMICRON FILTER is designed to re- 
move particulate matter from distilled 
or demineralized water. Particles as small 
as 0.45 pw are removed. The filter me- 
dium is a cellulose ester membrane. 
Standard units are constructed of bronze 
lined with pure block tin. The filter can 
also be supplied with Teflon or Kel-F 
interior coating. Rate of flow is 25 to 
100 gal/hr. (Barnstead Still and Steri- 
lizer Co., Dept. 505) 


@ HEMATOCRIT CENTRIFUGE accommo- 
dates two alternative heads, one holding: 
36 tubes, the other holding eight hema- 
tocrit tubes and eight 75 by 1.75 mm 
tubes. Speeds up to 12,000 rev/min are 
obtainable. Stopping time is 11% min. 
(Labline Inc., Dept. 506) 


®@ RUBBER-STRETCHING APPARATUS is used! 
to determine deterioration caused by 
ozone on constantly flexing rubber. Up to: 
12 samples can be individually mounted, 
stretched 25 percent and returned to the: 
original unstretched state at 30 cy/min. 
Minimum stretch length is 2.0 in. The: 
instrument operates on 110 to 115 v a-c. 
(Mast Development Co., Inc., Dept. 
512) 
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™@ LENGTH-MEASURING DEVICE for rapidly 
moving objects operates by sensing the 
leading edge by means of a photocell. 
The signal from this photocell triggers 
indication of the members of a bank of 
photocells that have been passed by the 
trailing edge. Photocells in the bank are 
spaced on 1/32-in centers. Indication 
is provided by pilot lamps, one for each 
photocell. Accuracy is said to be + 0.003 
in. (Eldorado Electronics, Dept. 508) 


™ SURFACE ILLUMINATOR ACCESSORY for 
use with a contour projector permits pro- 
jection by reflected light in cases where 
silhouette projection is not feasible. The 
device uses a standard 500-watt projec- 
tion bulb and adjustable mirrors that 
permit use of the unit for magnifications 
from 10 to 100. No alteration of the 
manufacturer’s microprojector is neces- 
sary for use of the accessory. (George 
Scherr Co., Dept. 510) 


® MICROHARDNESS TESTER is available in 
1- or 2-kg loads penetrating as little as 
0.002 and 0.004 mm, respectively. The 
diamond indenter is loaded by a hydrau- 
lic method. A direct reading of numbers 
from 100 to 1000, corresponding to the 
diamond pyramid hardness method, is 
obtained within 15 sec. (Newage Indus- 
tries Inc., Dept. 498) 


® CONSTANT-TEMPERATURE BATH for oxy- 
gen and carbon-dioxide tension tests on 
blood subjects blood specimens to a tem- 
perature of 37.5° + 0.2°C. Specimens are 
contained in glass pipettes mounted on 
a rotating cone by means of spring 
clamps. Six pipettes are accommodated 
at one time. Bath temperature range ex- 
tends from a few degrees above room 
temperature to 90°C. (American Instru- 
ment Co., Dept. 520) 


"PRINTING INTEGRATOR for chromato- 
graphic-chart peak area measurement 
provides printed numerals on standard 
adding-machine tape at a rate of 6000 
count/min. To determine the relative 
concentration of components, the inte- 
gral printed at the beginning of a peak 
is subtracted from the integral printed 
at the beginning of the next peak. Inte- 
gration is accomplished by controlling 
the speed of a servomotor-tachometer 
combination according to the signal on 
the potentiometer recorder on which the 
peaks are being recorded. The number 
of shaft turns is counted by a printing 
counter. The integrator tape travels at 
the same rate as the chart paper so that 
tape and chart records may be compared 
side by side. (Perkin-Elmer Corp., Dept. 
S11) 


"COLOR-DIFFERENCE METER displays the 
tesults of color-matching measurements 
on the face of a cathode-ray oscilloscope. 
Two blips are excited on the screen of 
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Using the Donner 3000 to display rate equations of chemical kineti 





On the right hand side of the blackboard are simultaneous equations represent- 
ing typical consecutive reactions in the complex parent-daughter relationships 
of radiochemistry. Set up according to the corresponding computer program- 
ming schematics on the left, the Donner 3000 solves the equations for arbitrary 
choice of parameters, and displays the results graphically on an oscilloscope 
or recorder. An important example of this three-component problem is the 


decay of Zirconium” and its daughter Columbium® to Molybdenum" as the 
stable end product.. 


“Teaching Assistant” 
MODEL 3000 


There’s a new way to multiply effectiveness in the teaching of science 
—without multiplying the teaching load. The Donner Model 3000 
Analog Computer serves as a veritable “Teaching Assistant,” recre- 
ating the dynamic behavior of an arbitrary physical system from the 
describing differential equations. Its behavior is quantitative, its pre- 
sentation is visual, its impact on the student is powerful and lasting. 


A Donner analog computer can take responsibility in your classroom 
for faithful display of dynamic phenomena, from the simulation of 
nerve action to the solution of differential equations of pure mathe- 
matics. Without detailed knowledge of analog computers you can use 
the Model 3000 to solve and display problems in such fields as: 
antenna design © medical research © cybernetics * electron trajec- 
tories * nuclear reactor design © fluid mechanics heat transfer anal- 
ysis * aerodynamics * meteorology * classical and nuclear physics 
* chemical kinetics ¢ petroleum engineering * servo system analysis 
* auto- and cross-correlation * economic forecasting. 


Donner has pioneered in the introduction of electronic analog com- 
puters to the lecture room and the laboratory. For just over $1000 
you can put the Donner Model 3000 to work in your classroom. A 
letter outlining your specific areas of interest addressed to Dr. V. B. 
Corey, Technical Director, Donner Scientific Company, Concord, 
California, will bring full details. 
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the instrument. One blip indicates light- 
ness difference by displacement along the 
y-axis. The other blip represents hue by 
the resultant of motions along both axes. 
When the instrument is used, a standard 
is inserted and its representative signals 
are entered into a memory. When the 
standard is replaced with a specimen, a 
computer circuit compares the signals 
to those in the standard memory, and the 
resultant signals are fed to the deflection 
coils of the display tube. The instrument 
may also be used as a conventional color- 
difference meter. (Gardner Laboratory, 
Inc., Dept. 516) 


LOW-TORQUE BEARING consists of a ball- 
bearing assembly in which an electro- 
magnetic device oscillates the outer ring 
of the bearing, thus tending to cancel 
static friction torque. A typical bearing 
of 0.1875-in. bore is said to show starting 
torque equal to running torque with both 
less than 25 dy-cm. (Barden Corporation, 


Dept. 513) 


™ PHOTOELECTRIC TRANSDUCER features 
up to 50 outputs per linear inch. The 
assembly consists of closely spaced cad- 
mium-sulfide elements, each with an in- 
dividual lead and a common ground. Re- 





LIQUID SCINTILLATION 
SPECTROMETER 


ee eee 





Completely Automatic .. . Simply Load 
100 Samples and Read the Printed Data 


Count tritium, carbon-14, and other beta-emitting isotopes using less staff time 





than any other method. Model 314X provides all the advantages of TRI-CARB ° 
Liquid Scintillation Counting. ..sensitivity, versatility, simplicity of operation and 
ease of sample preparation...and does it automatically. 

The Automatic TRI-CARB Spectrometer operates on the basis of both preset 
time and preset count. Counting is stopped by whichever is reached first. Sample 


number, time interval and two scaler readings are all printed out as 
an accurate and permanent record on paper tape. 

For full information on the TRI-CARB Liquid Scintillation 
Method and detailed specifications on TRI-CARB Spectrometers. 


request latest bulletin. 


DEPT. A + 
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sistance of the elements changes from 10 
megohm to 100 kohm upon exposure to 
light. (Waldorf Instrument Co., Dept. 
515) 


® ULTRAVIOLET IRRADIATOR exposes bio- 
logical fluids to controlled amounts of 
ultraviolet radiation. The equipment is 
essentially a centrifuge with a polished 
stainless-steel bowl slightly tapered out- 
ward toward its upper edge. Length of 
the bowl is 15 in. Material is fed into the 
bottom of the rotating bowl at controlled 
rate. As the material climbs up the wall, 
the liquid film is exposed to radiation 
from mercury lamps suspended in the 
center of the bowl. Lamps are calibrated 
against a standard light source supplied 
with the equipment. Lamp operating tem- 
perature is maintained within +0.5°C. 
All parts that come in contact with the 
material can be removed for sterilization. 
Provision is made for use of neutral at- 
mospheres. (Spinco Division, Beckman 
Instruments, Inc., Dept. 521) 


™ HOOK GAGE consists of two large water 
columns mounted on a common stand- 
ard, individual hooks, and _ standard 
depth micrometers for the precise meas- 
urement of water column levels. Accu- 
racy of pressure measurement of + 0.001 
in. water is obtainable over the full in- 
strument range. Ranges available are 
12 and 24 in. (F. W. Dwyer Mfg. Co., 
Dept. 514) 


™ TRIOCULAR MICROSCOPE adds a monocu- 
lar tube for camera attachment to a bin- 
ocular microscope. Design of the instru- 
ment allows 80 percent of the source 
illumination to be directed into the 
camera tube. Observation is continuous 
even during photographic exposure. The 
microscope body can be rotated over a 
full 360 deg for orientation of the speci- 
men in relation to picture frame and 
may be locked in any position. (Bausch 
& Lomb Optical Co., Dept. 517) 


™BALANcCE for high-speed analytical 
weighing that does not require precision 
of 1 part in 1000 is available in three 
models with capacities of 50, 100, and 
200 g and corresponding sensitivities of 
0.5, 1.0 and 2 mg. Fractional weights are 
added or removed by turning a knob. 
The weight added is indicated on a 250- 
mm scale graduated from 0 to 1000 mg 
in 5-mg subdivisions. (Arthur S. LaPine 
& Co., Dept. 523) 


@FLOW INDICATOR shows at a glance 
whether flow is taking place in circulat- 
ing or cooling lines. Capacities are 0.72 
to 120 gal/min, pipe sizes 2 to 3 in. 
Flow is indicated by spin of a chromium- 
plated ring under a_toughened-glass 
dome. (McIntosh Equipment Corp. 
Dept. 524) 

JosHua STERN 
National Bureau of Standards 
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* @ Class-to-glass connections through- 
f PO RTABLE out the evaporating system prevent 
: any possibility of contamination. 
Distillation occurs only within 
t- 
; FLASH cas 
e 
4 @ Balanced design permits smooth ro- 
ll tation without drag and larger out- 
8 
. put without loss of material. 
e 
ed ; @ High torque, totally enclosed motor. 
ed For the evaporation of aqueous solu- 6 ‘, 
3 tions, high boiling point solvents, strong acids, @ Build it up with accessories for 
he | alkalis, and radioactive materials without con- large ~ work and temperature 
on. taminating back-drip. - guilt 
at- . . 
we @ Grows with your requirements. 
| Fee silica ila 9 pt can be easily taken apart for 
? request Bulletin FE-1000 Crcarung. 
ar 
ard 
eae - . For Precision Instruments * Laboratory Apparatus 
001 ‘ LABORATORY GLASS & INSTRUMENTS CORP. 
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514 West 147th Street * New York 31, N. Y. 
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A valveless pump that offers the ultimate in 
freedom from contamination of the liquid 
ytical pumped, either from the pump itself or from 
‘ision previously pumped liquids. For infusing ac- 
three curately small volumes of solutions at the rate of 
and 0.5 ml through 25 ml with a variation of less 
es than 5% at pressures up to 200 mm Hg. De- 
ts are . , 
enol livery rate can be changed rapidly by means of 
-250- a simple screw adjustment. A graduated scale 
0 mg makes it possible to accurately reproduce desired 
aPine rates. Stopping to refill syringe is eliminated by 
use of a reservoir. The length of delivery run 
is determined by volume of reservoir. 
zlance 
— CAT. NO. 71-046 
e 0. 
3 in. 
mium- 
las PHIPPS & BIRD, ine. 
Corp, Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Va. 
STERN 








OL. 128 | ) DECEMBER 1958 1457 











Gifu 


Biochemicals 





NUCLEIC ACIDS 
for growth studies. 








YEAST ADENYLIC ACID 


for its inhibition of tumor growth in mice. 





PURINE COMPOUNDS 
for growth inhibition studies. 


N-ETHYL MALEIMIDE 
for its reported antimitotic effect in tissue culture of 


chick fibroblast. 


TRIPHENYL TETRAZOLIUM CHLORIDE 


for determination of cancerous tissue. 


TRIPHOSADEN® 
(Schwarz Brand of Adenosine Triphosphate) for 
phosphorylation studies. 


These Schwarz fine chemicals satisfy the exacting requirements of 
products intended for laboratory and biochemical use. 


To assure the user of highest quality and purity, rigid specifica- 
tions in accordance with latest literature are established for each 
product, each lot is carefully analyzed and checked before ship- 
ment, complete records are permanently kept, and an analysis is 
furnished the user if desired. 


Quantity production resulting from the wide preference and de- 
mand for Schwarz high-quality biochemicals provides ample sup- 
plies at low cost. Write for informative technical bulletins, specifi- 
cations, references to literature and latest complete price list. 
Visit our Booth #30 
at the AAAS Convention 


SCHWARZ LABORATORIES, INC. 


Leading Manufacturers of Yeast Biochemicals 
and Fine Chemicals 
230B WASHINGTON STREET, MOUNT VERNON, NEW YORK SL-358 
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(Continued from page 1388) 


have representation in at least three of 
those languages; but evidently the prin- 
ciples were relaxed on occasion, and 
they were ignored for two kinds of 
words accepted. One consists of numer- 
ous “unassimilated guest words, that is, 
foreign or borrowed words” (Interlingua 
grammar, Storm Publishers, New York, 
1951, section 9). The other consists of “a 
very liberal supply of grammatical words” 
(section 134), namely, “all such forms” 
found in “several older auxiliary-lan- 
guage systems” (Interlingua dictionary, 
p. xlix). These systems were doubtless 
those whose authors had “placed their 
manuscripts at the disposal of TALA” 
(Interlingua dictionary, p. xv). Very lit- 
tle is said about Interlingua’s grammar, 
which is mainly that of French without 
gender and with its individual peculiari- 
ties claimed to be removed, with further 
minor “streamlining” favoring Italian 
and Spanish—but with irregularities and 
uncertainties of its own. 

The most vital defect of Interlingua is 

that it cannot be spoken. This is ad- 
mitted indirectly in the frequent asser- 
tion that it can be read with the greatest 
of ease. In 1951 the above-mentioned 
IALA circular conceded that “In the 
early stages of the new language most of 
its use is likely to be written.” The fol- 
lowing circuitous words, six years later, 
seem to admit clearly that its use still 
has been only written: “For the first 
time in human history, an international 
language has been fashioned that can be 
read at sight by all who can read any 
Western European language. . . . it [Inter- 
lingua] can be considered a sort of basic, 
average language (primarily for read- 
ing), common to most of the reading 
world. . . . Interlingua can be read with- 
out study or preparation by German, 
French, Italian, Anglo-Saxon, and South 
American people, as well as by Japanese, 
Russian, and other people who have been 
exposed to occidental linguistic patterns” 
(“Babel resolved,” Science 126, 55 
[1957], editorial by Watson Davis, editor 
of Science News Letter, to whose staff 
the IALA transferred Gode when it dis- 
banded in 1953). There has not yet been 
demonstration, report, or claim that any- 
one can speak Interlingua. 

The further unsupported claims 
quoted in Pei’s book that Interlingua is 
particularly suitable for scientific and 
technical writing (for which Esperanto 
is already widely used, in both books and 
periodicals, including one journal en- 
tirely in Esperanto), and also that it is 
“the” language of scientific congresses 
because anyone who is “scientifically 
trained” can read it “with ease” (p. 
238), and even that it “is meant primar 
ily for written use at scientific congresses” 
(p. 171). It impugns the good sense of 
scientists to propose that they use at con- 
gresses a language for reading only, as in 
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programs, digests of headphone transla- 
tions, and “compilation of papers which 
may be read silently and at leisure” (p. 
44). A main purpose of assembly is oral 
communication and discussion. For such 
use, Esperanto has proved completely 
adequate in both its own annual inter- 
national congresses and in technical and 
scientific ones. 

Ivy KELLERMAN REED 
315 Westbourne Street, 
La Jolla, California 


My review of Pei’s book did not dis- 
cuss the comparative merits of Inter- 
lingua and Esperanto, for the simple 
reason that this problem has no bearing 
on Pei’s primary objective. Pei presented 
a program of “how to achieve one lan- 
guage for the world,” leading up to it 
by (i) a survey of the “linguistic state 
of the world” and (ii) a summary of past 
and present interlingual or supralingual 
events and endeavors. I expressed my 
doubts regarding the practicability of 
Pei’s program and my unqualified ad- 
miration for his preparatory outlines. I 
supplied no information, inaccurate or 
accurate, on either Esperanto or Inter- 
lingua, but simply reported my impres- 
sion that of all the available auxiliary- 
language projects of the “planned or 
guided” variety, Pei seems to take seri- 
ously only Esperanto and Interlingua. 
This is still my impression; and it is still 
my impression that “Esperanto emerges,” 
in Pei’s book, “fas a dream which the 
faithful believe will come true,” while 
“Interlingua appears as a tool effective 
today in the specialized applications for 
which it was designed.” 

It is obvious that in handling a maze 
of data of the kind that went into Pei’s 
book, no one—not even a master of or- 
ganization of Pei’s caliber—can avoid 
every last error of fact or interpretation. 
I hold that such matters may be given 
room in a concise review only if they 
are characteristic of the work reviewed 
or if they seriously impair its usefulness. 
Otherwise, I believe, minor inaccuracies 
had better be drawn to the author’s at- 
tention privately, for correction in a pos- 
sible later edition. A point of this kind 
is Pei’s remark (p. 164) that schismatic 
movements often caused Esperanto con- 
gresses to break up in confusion. It has 
been suggested to Pei that it might be 
wise to rephrase this passage to avoid all 
implications of a causal link between 
congresses and’ schisms. 

I have, on the whole, no comment on 
Reed’s outline of the history of Inter- 
lingua. Its peculiar tenor results from 
Reed’s mistaken notion that Interlingua 
isa “rival system” of Esperanto. It isn’t. 
Esperanto was designed as an autono- 
mous medium, enabling those who have 
studied it to communicate with one an- 
other. To increase its effectiveness, the 
numbers of its adepts must be increased. 
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High-speed precision balance 


saves time in research 








MODEL 4142 


SHADOGRAPH 


gives fast, positive stop reading 
eliminates parallax 











Model 4142 Shadograph is recommended for weighing cancer 
tissue and tumors. Fully-enclosed weigh pan, easily removable 
for sterilization, is readily accessible through a clear plastic 
door. Unaffected by air currents. Weight indication by a light 
projection system gives fast, precise reading. Operates on 110 
volts, 60 cycles. Rated capacity 15 grams; visible sensitivity 
to 5 milligrams. Movable dial viewer for 5 rows of graduations, 
each row 3 grams by 5 milligram graduations. Weight range 
selector has 5-notch beam corresponding to dial chart. Write 
for complete data and specifications. 


SMALL ANIMAL BALANCE 


Model 4203B-TC-SA recommended for fast, 
precise weighing of mice, chicks, frogs and 
small rats. Dial graduated in two columns: 
0—30 grams and 15—45 grams in increments 
of 0.5 gram. Dial shutter with outside con- 
trol to close off dial column not in use. Beam 
100 grams by 1 gram. Other models up to 3 
kilos, 350 milligram sensitivity for rats, ham- 
sters and guinea pigs. 


CENTRIFUGE BALANCE 


Model 4206B-TC also for general laboratory 
use and small-animal weighing. Has tare 
control knob to zero the dial, or position for 
over-and-under reading. Capacity 3 kilos; 
sensitivity to 350 milligrams. Dial is grad- 
uated 0-100 grams in increments of 1 gram. 
Beam 500 grams by 5 grams. 





THE EXACT WEIGHT SCALE CO. 
901 W. FIFTH AVE., COLUMBUS 8, OHIO 
In Canada: 5 Six Points Road, Toronto 18, Ont. 


Sales and Service Coast to Coast 
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Scientific Publications 


QUIMBY, FEITELBERG AND SILVER—RADIOACTIVE 
ISOTOPES IN CLINICAL PRACTICE. New. 451 pages. 
97 illustrations. $10.00 

DI FIORE—AN ATLAS OF HUMAN HISTOLOGY. 215 
pages, 7’ x 102’. 99 original color plates. 156 figs. $8.50 

SOINE AND WILSON—ROGERS’ INORGANIC PHAR- 
MACEUTICAL CHEMISTRY. 6th edition. 705 pages. II- 
lustrated. $9.50 

CLAUS—GATHERCOAL AND WIRTH PHARMACOG. 
NOSY. 3rd edition. 731 pages, 7” x 10’. 306 illustrations and 
1 plate in color. $12.50 

FAUST—ANIMAL AGENTS AND VECTORS OF HUMAN 
DISEASE. 660 pages. 216 illustrations and 9 plates, 1 in 
color. 12 tables. $9.75 

FAUST AND RUSSELL—CRAIG & FAUST’S CLINICAL 
PARASITOLOGY. 6th edition. 1078 pages. 346 illustrations 
and 7 plates in color. 23 tables. $15.00 

JAFFE—TUMORS AND TUMOROUS CONDITIONS OF 
THE BONES AND JOINTS. New. 629 pages, 7” x 10”. 
701 illustrations on 194 figures. $18.50 

BELL—A TEXTBOOK OF PATHOLOGY. 8th edition. 1028 
pages. 545 illustrations and 5 plates in color. $14.50 

BOYD—INTRODUCTION TO MEDICAL SCIENCE. 4th 
edition. 304 pages. 124 illus. and 3 plates in color. $4.50 

SIMMONS AND GENTZKOW—MEDICAL AND PUBLIC 
HEALTH LABORATORY METHODS. 6th edition. 1191 
pages. 115 illus. and 9 plates in color. 129 tables. $18.50 

THIENES AND HALEY—CLINICAL TOXICOLOGY. 3rd 
edition. 457 pages. Illustrated. 33 tables. $6.50 

SMITH AND JONES—VETERINARY PATHOLOGY. 959 
pages, 7x 10. 661 black and white illustrations on 263 
figs. and 6 in color on 1 plate. $17.50 

LEVINSON AND MacFATE—CLINICAL LABORATORY 
DIAGNOSIS. 5th edition. 1246 pages. 244 illus. and 13 
plates, 11 in color. 142 tables. $12.50 

QUICK—HEMORRHAGIC DISEASES. 451 pages. Illus- 
trated. 31 tables. $9.50 

WINTROBE—CLINICAL HEMATOLOGY. 4th edition. 

1184 pages. 236 illustrations and 20 plates, 18 in color. 65 
tables. $15.00 

REDDISH—ANTISEPTICS, DISINFECTANTS, FUNGI- 
CIDES & CHEMICAL & PHYSICAL STERILIZATION. 
2nd edition. 975 pages, 67 illustrations. 134 tables. $15.00 

GRAY’S ANATOMY OF THE HUMAN BODY. 26th edition. 
Edited by CHARLES MAYO GOSS, M.D. 1480 pages, 7” x 
10’’. 1202 illustrations, mostly in color. $16.00 

KUNTZ—THE AUTONOMIC NERVOUS SYSTEM. 4th 
edition. 605 pages. 94 illustrations. $10.00 

BUCHANAN—FUNCTIONAL NEURO-ANATOMY. 3rd 
edition. 362 pages. 7” x 10/’. 273 illus., 18 in color. $7.50 

GROLLMAN — PHARMACOLOGY AND THERAPEU- 
TICS. New 3rd edition. 1034 pages. 192 illustrations, 2 in 
color. 35 tables. $12.50 

STARLING—PRINCIPLES OF HUMAN PHYSIOLOGY. 
12th edition. 1233 pages. 721 illus., some in color. $12.50 

WOHL AND GOODHART—MODERN NUTRITION IN 
HEALTH AND DISEASE. Dietotherapy. 1062 pages, 80 il- 
lustrations. 127 tables. $18.50 

CHANDLER—DECIDUOUS ORCHARDS. 3rd edition. 492 
pages. 128 illustrations. $7.50 

CHANDLER—EVERGREEN ORCHARDS. New 2nd edi- 
tion. 535 pages. 84 illustrations. $8.50 
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CALIBRATED for Rapid and Repeated 
1) i S & 7 N S E R S Delivery of Accurate 


SIMPLE TO USE 





2. Tip forward to dispense. 


manufacturer 


Volumes of Liquid 





..accuracy to within + 1%, 


... Measurement is automatic, 
therefore accurate and rapid. 


Examples of Use 


Accurate filling of ampules, vials, 
and test tubes. 


Making serial determinations. 
Pipetting serological test reagents. 


Adding chloroform, strong acids, 
cyanide solutions, and solvents. 


Making up water blanks, or other 
media. 


For delivery of known amounts 
of Kjeldahl buffers. 


Write for Brochure D. 





Also Available— 


Special Apparatus for Paper Strip 
Chromatography 


Improved Reagent Sprayers 
Write for Brochure A 
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HAMILTON 


A Complete Line 
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Isolate Chromatograph Fractions 
QUICKLY = ACCURATELY 


with the NEW 


ON FRACTION 
COLLECTOR 


The new Hamilton Fraction 
Collector isolates exceedingly 
pure gas chromatograph frac- 
tions for supplemental analysis, 
such as by mass spectrometer. It 
uses the proved “Freeze-Out” 
method of fraction collection, 
capturing the sample in a U 
tube on ultra pure silica sand 
and chilling to liquid nitrogen 
temperatures... the first time 
this has ever been accomplished 
in a single instrument. 


© RAPID ONE STROKE OPERATION 
© 10 SECOND PREPARATION; SAMPLES 


AT 5 SECOND INTERVALS 
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This results in a proselytizing effort 
which is distasteful to many and looks 
hopeless to many more. Interlingua at- 
tempts to speak in such a way that the 
most diverse forms of “linguistic sophis- 
tication”—as imparted by the most di- 
verse educational systems now in opera- 
tion—supply an adequate basis for its 
comprehension. It functions without re- 
quiring that its beneficiaries have studied 
it or can speak and write it. 
Reed quotes, disapprovingly, Pei’s 
“quotation” that Interlingua is “the 
product of the world’s greatest linguistic 
minds over a period of nearly thirty 
years.” She does not claim that I made 
that statement. She merely says that Pei 
“imputes” it to me, and goes on to in- 
terpret that whoever made it must have 
meant to refer to Stillman, Martinet, and 
Gode. Something is a little off here. Ac- 
tually, no one was referred to, and no 
one made that statement. Pei drama- 
tized his idea that a world congress 
should adopt a universal language, out- 
lining in some detail how such a congress 
might work. For this purpose, he in- 
vented some partisan speeches which are 
amusing to read because they reflect the 
fun their author had concocting them. 
It is in one of these that Pei has the 
spokesman for Interlingua (under my 
name) claim flamboyantly the endorse- 
ment of the world’s greatest linguistic 
minds. There is also some soapbox ora- 
tory in support of Esperanto. It never 
occurred to me, nor, I am sure, to Pei, 
that anyone could ever try to base a 
serious argument on these delightful bits 
of tongue-in-cheek fiction. 

ALEXANDER GODE 
Service, New York 


Science 


Acknowledgments in 
Scientific Papers 


It seems worth while to bring up a 
few of the ethical problems which arise 
in the widely followed practice of mak- 
ing acknowledgments to various persons 
in scientific papers. 

There can, of course, be no quarrel 
with the specific mention of the source 
of a culture, of a specimen of known 
compound, of an intermediate for a syn- 
thesis, or of specific analytical data on 
these preparations, cultures, and so on. 
Such acknowledgments are essential to 
the ability of the reader to evaluate the 
paper, or seek an equivalent starting ma- 
terial, or attempt to repeat and extend 
the work. 

The problem arises chiefly with re- 
spect to the general type of acknowledg- 
ment of the style, “The authors wish to 
thank Professor 5 ioe. , and 
Professor for their helpful criti- 
tims, interesting comments, fruitful dis- 
cussions . . .” and the like. 


} DECEMBER 1958 




















FARRAND. Master 
DIFFRACTION GRATINGS | 

















Provide Greater Efficiency for 


Farrand-Gratings, produced in 
our own plant on the FARRAND- 
STRONG Ruling Engine, are the 
world’s most precise! 


TYPE: Master, Plane Reflection. 

SIZE: Ruling 5” wide x 2.8” long. 

LINES PER INCH: 14,400. 

EFFICIENCY: 65-85% of Incident En- 
ergy in Blazed Region. 

GHOST INTENSITY: Less than 0.1% in 
First Order of 5500 A. 

RESOLUTION: 100% of Theoretical in 
Third Order or Better. 

HIGH ENERGY, 

RESOLUTION, 
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And Higher Resolution for 
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High resolution and unusual 
versatility. Small, compact and 
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variety of applications. 
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Infrared ........ 700-1400 mu 
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For complete details, BulletinNo. 811 
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In my opinion, it not infrequently 
happens that the individual to whom 
such thanks are made would prefer not 
to have his name mentioned in the 
paper. Frequently his advice was not 
followed; many times he may object to 
the conclusions or may not be happy 
with the data. Often his comments were 
made casually in discussion, without ref- 
erence to a specific paper, and he may 
have no recollection of them. He opens 
his mail one day to find the latest issue 
of the journal with the paper in print 
and with himself as the recipient of the 
unwanted and unsolicited thanks. He 
had not been asked or he might well 
have refused. 


Within the past month I requested 
two individuals who were good enough 
to send me their manuscripts to delete 
my name from among such thanks at 
the end of the manuscripts. In one case 
my advice, based on about 20 hours of 
studying the paper and discussing it with 
the author, was not followed, and I do 
not believe that the data presented es- 
tablished the validity of the proposed 
method. In the other case, my contribu- 
tion was negligible, and the manuscript 
was sent to me privately for my opinion 
with a thank-you note already included 
at the end of the paper. Both manu- 
scripts had been sent to the journal prior 
to my having seen them. Other persons, 
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TRUE MICRO BURETS 
expertly engineered by 


“America’s Micro Specialists’’ 


* A true micro buret with capacities from .5 ml 


to 10 ml. 


* New interchangeable micro stopcock designed 


by Micro-Ware. 


%* Processed to insure permanent color. Fused-in 


ceramic scale provides lasting linearity. 
* Buret Tolerances: 


Capacity ml Vian, ee sine ama 


Tolerance + ml .005 .008 .015 .02 .04 


This new unitized valve provides fine 
needle valve control in any laboratory 
apparatus. It is designed of glass and 


plastic for sensitive, reproducible flow 
control, maximum mechanical strength 
and to eliminate contamination. 


Being designed of glass and plastic, liquid 
comes in contact with only glass and 
teflon. Other parts, not in contact with 
liquid, are made of plastic which is resist- 
ant to acids, alkalis, salts and nearly 
all organic liquids. 


Present glass stopcocks are easily replaced 


by this new valve because of its unique 
CATALOG NO. 2391 


construction. 
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however, have not given me the oppor- 
tunity of not being thanked! 

There is little doubt that the judicious 
use of such acknowledgments to well- 
known workers in the field consciously 
or subconsciously influences referees in 
the evaluation of the paper. In one in- 
stance of which I have firsthand knowl- 
edge, a paper refereed was rejected by 
one journal. The author submitted it to 
another journal but inserted an acknowl- 
edgment to a very prominent worker in 
the field. After the paper appeared, the 
person who had refereed it for the sec- 
ond journal asked me for my opinion 
and, on learning that I did not feel the 
paper was worth publishing, said that he 
had refereed it. Really, he said, he didn’t 
know much about the field, but after all, 
if Professor — was given an ac- 
knowledgment, the paper must be all 
right, so naturally he had accepted it. 
It so happenéd that Professor ——— 
had not seen the paper, had not been 





asked about having his name mentioned, . 


and told me that “he would not have 
published the paper” on the basis of the 
data. 

Is it too much to expect editors of 
journals to request that manuscripts con- 
taining such acknowledgments be accom- 
panied by a letter from the individual 
thanked indicating that he has read the 
paper and has no objection? 

Ervin A. Kasat 
Columbia University, New York 


Electroconvection 


The paper of Dobry and Finn (/) de- 
scribes a method for the electrophoretic 
separation of ionic mixtures which has 
some similarities to that of Philpot (2). 
It should be a valuable addition to the 
present list of protein separation meth- 
ods. 

However,. the comments of Dobry and 
Finn on the method of electroconvection 
are apparently based on a misunder- 
standing of this method. The fact is that 
thermal convection currents have no sig- 
nificant effect in the method of electro- 
convection, since the density gradients 
established by electrophoretic migration 
are far greater than those resulting from 
thermal differences. 

The electroconvection apparatus of 
improved design described by Raymond 
(3) can in fact be operated at room 
temperature with no particular neces 
sity for controlling temperature differ- 
ences within the solution or within the 
buffer compartments. The heat produced 
in this apparatus has also been discussed 
(4). It is true that only one component 
at a time can be separated by electro- 
convection, but the actual working time 
for any given separation is very small. 
On the other hand, experience with ap- 
paratus whose operation depends on 4 
constant and continuous flow of solution 
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A new stimulator for general student use featur- 
ing a constant width pulse and low impedance, trans- 
former coupled output. A synchronized trigger pulse is 
available to actuate oscilloscopes, etc. Terminals are 
provided for remote operation. Lever switch selects 
either single or multiple stimuli. A unique blocking 
oscillator circuit and high safety factor components 
assure stability and long life. 


FEATURES 
e Frequency: 1-100 pulses per second 
e Voltage Output: 0-150V in 3 ranges 
e Wave Shape: constant width 400-500 microsec. 
e Output Impedance: 100-6000 ohms 
e Signal Magnet Output: 142V @ 1 amp. D.C. 
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through the apparatus has demonstrated 
that many difficulties are encountered in 
adjusting and maintaining the proper 
rates of flow. 

Dobry very kindly allowed me to see 
the manuscript of his paper before pub- 
lication. The points made in this letter 
were put to him then and should be 
restated, in order to make clear the use- 
fulness of electroconvection. Production 
units utilizing this principle have been 
built on a large scale and work satis- 
factorily, without any difficulty in heat 
dissipation. 

SAMUEL RayMoND 
University of Pennsylvania Hospital, 
Philadelphia 
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We read the comments of Raymond 
with great interest. Raymond contrib- 
uted a great deal to the development of 
electroconvection. One can, therefore, 
understand his concern at what may ap- 
pear to be a misrepresentation of this 
methad. 

In discussing the matter further, let us 
differentiate between the principle of the 
technique as set forth by Kirkwood and 
his coworkers and the improved appa- 
ratus which is available today. Our com- 
ments were directed entirely toward the 
former. 

In one of his publications (7) Ray- 
mond writes, “At these levels [power in- 
puts of 50 watts and up], also, the cell 
temperature must be expected to run 
several degrees above the temperature of 
the circulating buffer, because of the 
difficulty of heat transfer through the 
streamlined currents in the channel.” 
Earlier observation of thermal disturb- 
ances was also reported by Nielson and 
Kirkwood (2). It appeared to us that 
larger apparatus would have a smaller 
capacity for heat dissipation—that is, 
less cooling surface per unit of w’ rking 
space. As a result, liquid would tend to 
tise in the center of the column, where 
temperature is at a maximum, and settle 
near the cooler walls, thus upsetting the 
laminar convection pattern which is es- 
sential for this technique. 

It is good to know that Raymond 
managed to handle this problem success- 
fully in production as well as laboratory 
units, 

Reuven Dosry 
Pacific Yeast Products, Inc., 
Wasco, California 
References 
1, §. Raymond, “Electroconvection” (E-C Appa- 

ratus Company, New York), p. 39. 
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Roland Gohlke, Dow Chemical Company engineer, using Bendix Mass Spectrometer 


to identify compounds emerging from a gas chromatograph. 


NOW BENDIX* TIME-OF-FLIGHT MASS 
SPECTROMETER RECORDS MASS SPECTRA 


The ability to record either mass 
spectra or mass ratios further widens 
the versatility of the Bendix Mass 
Spectrometer. The speed and ease of 
using this new Analog Output System 
are illustrated by the following example: 

During a recent routine analysis 
performed at our Research Labora- 
tories Division, one hundred mass 
spectra were recorded on a direct 
writing recorder in less than two 
hours. These were the mass spectra 


of the eluted components of a mixture 
being separated by a gas chromato- 
graph and fed continuously into the 
Bendix Spectrometer for identification. 

For complete details contact the 
Cincinnati Division, Dept. E12-5, 
3130 Wasson Road, Cincinnati 8, 
Ohio. Export Sales: Bendix Inter- 
national Division, 205 E.42ndSt., New 
York 17, N. Y. Canada: Computing 
Devices of Canada, Ltd., Box 508, 


Ottawa 4, Ontario. *TRADEMARK 








APPLICATIONS 


@ Chromatograph output identifica- 
tion, 


Molecular beam analysis, includ- 


ing solids’ analysis and high 
temperature research. 
@ Fast reaction studies such as 


rocket exhaust analysis. 


@ Analysis of ions created outside 
the mass spectrometer. 


@ Negative ion studies. 


@ Simple, rapid analysis. 


Cincinnati Division 


CINCINNATI, OHIO 


FEATURES 


RUGGED—The Dow Chemical 
Company experienced only 2 of 
one percent downtime for mainte- 
nance during the first six months 
of operation. 

FAST—10,000 mass spectra per 
second. 

HIGH RESOLUTION—Usable 
adjacent mass resolution beyond 
500 a.mvu. 

VARIOUS OUTPUTS—Oscillo- 
scope used alone or in combina- 
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ence Foundation, the Transactions of the first in 
an exciting new series of conferences present a 
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teenth century background of Russian neurophysi- 
| ologists, beginning with Sechenov and continuing 

with a survey of the researches of Danilevsky, 

Wedensky, Ukhtomsky, Pavlov, and Bechterev, 
| and concluding with a summation of post-Pav- 
| lovian developments in conditional reflexes. The 
| second section of the volume is devoted to 
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FERMENTOR DRIVE ASSEMBLY 


For laboratory and pilot plant application 


¢ Aerobic or Anerobic Fermentations e Tissue Cultures 
e Other Metabolic Studies in Submerged Cultures 











Holds 6 FERMENTORS—stainless steel with pyrex jars of 
capacities 5, 7.5 or 14 liters each; readily removable 
for autoclaving; special leak-proof, non-freezing ball 
bearing agitator housings. 
Stainless steel baths, thermostatically controlled within + '/)°C. 
Twin drives afford wide range of agitation and aeration rates. 
Machine available with automatic anti-foam addition system. Single 
and 3-fermentor drive assemblies also available. 
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New WARING LABORATORY 
BLENDOR BASE 


for use in 
HAZARDOUS LOCATIONS 


Wherever hazardous lab atmospheres exist, you can safely 
blend materials at high speed—even on your toughest re- 
search and development projects. This new Waring Labora- 
tory Blendor provides the protection of a 1/5 hp explosion- 
proof GE motor which carries a Class 1—Group D rating. 
Two speed explosion-proof switch also available. 


The Waring explosion-proof base (Model EP-1) accom- 
modates the standard 374 oz. Pyrex container. Same ca- 
pacity stainless steel container Model SS-510 (pictured) 
comes with lid and stainless steel cutting assembly; meets 
every requirement of the severest lab service. 


Blend fast . . . blend thoroughly . . . blend safely. When 
you invest in a Waring Explosion-Proof Blendor Base, you 
can be sure you have the ultimate in the elimination of 
laboratory fire hazards. 


WARING PRODUCTS CORPORATION 


25 West 43rd St., New York 36, N. Y. 
Subsidiary of Dynamics Corporation of America 


— a ee SEND FOR FREE LITERATUR 
GENTLEMEN: 


I want full specification data on the new Explosion- 
Proof Waring Laboratory Blendor Base. 


NAME 





TITLE, 





COMPANY 





ADDRESS. 





CITY/ZONE. STATE, 
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NEW OPPORTUNITIES 
IN RESEARCH ... 


Expanding pharmaceutical company 
initiating a broadened and accelerated 
research program offers excellent oppor- 
tunities in basic research for: 

Senior Research Pharmacologist— 
Ph.D. with training or interest in cardio- 
vascular research to supervise acute and 
chronic cardiovascular screening programs 
and study potential cardiovascular com- 
pounds including in vitro and in vivo 
testing. 

Senior Research Pharmacologist— 
Ph.D. with general pharmacology training 
and experience to direct screening pro- 
gram, plan and develop specialized phar- 
macologic experiments and new testing 
methods. 

Parasitologist—B.S. or M.S. with train- 
ing and/or experience in parasitology and 
good background in parasitic protozoology 
and helminthology to assist in problems 
concerning develop of ¢ 
in both human and veterinary field. 

Virologist—M.S. with virology or tissue 
culture training or B.S. with several years 
virology, immunology or tissue culture ex- 
perience to assist in problems concerning 
human and animal virus infection and im- 
munology. 

Bacteriologist—B.S. bacteriology train- 
ing essential to perform in vitro screen- 
ing procedures with chemotherapeutic 
agents. 

Senior Research Biochemist—Ph.D. 
with strong organic chemistry background 
to study bio-chemical transformation of 
drugs, especially their fate in animal 
metabolism. 

Biochemist—B 5S. with chemistry major, 
biology minor, to assist in biochemical in- 
vestigations relating to drug mode of ac- 
tion. Work involves small animal experi- 
mentation and analytical biochemistry. 


... AND 
MEDICAL WRITING, 
ABSTRACTING: 
SCIENTIFIC INFORMATION 


Medical Editor—B.S. or advanced 
degree graduate with training in basic 
medical sciences and experience in edit- 
ing, abstracting and writing to edit tech- 
nical manuscripts for publication and 
write material for manuscripts and bro- 
chures. 

Information Scientists—3.5. or ad- 
vanced degree graduate with training in 
biological or related sciences to screen 
and abstract unpublished scientific infor- 
mation and to develop and utilize coding 
processes in recording, analysis and cor- 
relation of research data. 

Translator-Scanner—B.S. with ad- 
vanced biology, chemistry, medical sci- 
ences training and knowledge of several 
languages to scan current medical and 
other scientific periodicals and translate 
scientific information. 





Company is located in small, progres- 
sive community in semi-rural area of 
central New York State. Modern labora- 
tories, complete benefit program. 


We will welcome your writing to us. 
Please forward résumé to: 
Personnel Director 
Eaton Laboratories Division 
The Norwich Pharmacal Co. 
Norwich, New York 


-——PERSONNEL PLACEMENT—— 














CLASSIFIED: 25¢ per word, minimum 
charge $4.25. Use of Box Number 
counts as 10 additional words. Pay- 
ment in advance is required. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below—tno charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 


Single insertion 
13 times in 1 year 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 

Science 

1515 Massachusetts Ave., NW 
Washington 5, D.C. 


$26.00 per inch 
24.00 per inch 














1468 











iil POSITIONS WANTED jill 


General and Cellular Physiologist, Ph.D.; well- 
rounded biochemical herrea desires re- 
search position. Box 244, SCIENC E. 12/5 








Microbiologist, Ph.D., biochemical background, 
publications. Desires research and teaching posi- 
tion. Box 246, SCIEN x 


Pharmacologist; Ph.D.; 10 years’ teaching ex- 
perience (pharmacology and physiology); now 
engaged in productive, imaginative research 
renal physiology. Medical Bureau, Burneice 
Larson, Director, 900 North Michigan, Caieeee, 








II, POSITIONS OPEN |i 


Chemist—Biochemist: B.S.-M.S. Medical re- 
search program. Varied activities: cellular bio- 
chemistry, proteins amino acids, electrolytes, 
Reply to Medical Research Laboratory, Veter. 
ans Administration Hospital, East teeta: ae 
12/12 








(a) Clinical Microbiologist who may be _physi- 
cian or Ph. bacteriologist; duties include 
supervision of clinical bacteriology laboratory, 
developmental work in microbiology and research; 
laboratory processes 400 specimens daily; one 
of country’s leading clinics; Midwest. (b) Pub- 
lishing Director; should have certain qualifica- 
tions in direction_of sales and promotion; East, 
(c) Director of Research; newly organized de- 
partment including all areas of physical medicine 
and rehabilitation; physician or .D.; New 
England. (e) Physician trained and _ experi- 
enced in pharmacology; pharmaceutical com- 
pany; California. S12-1 Medical Bureau, Bur- 
neice Larson, Director, 900 North Michigan, 
Chicago. x 








EDITOR 
PHYSICAL SCIENCE 


Major Encyclopedia. 
physics or chemistry, and some familiarity 
with other general and applied physical 
science. Editorial experience desirable. Sub- 
mit full résumé and starting salary require- 
ments. 


Box 247, SCIENCE 














Microbiologist (Ph.D.) needed for research in 
medical mycology. Previous training in mycol- 
ogy oa but beginner acceptable. Box 245, 
SCIENCE. 12/8 





ill] POSTTIONS OPEN |i 


Bacteriologist—male or female, research techni- 
cian, M.S. in bacteriology-immunology, to assist 
on intestinal serological studies at the Lobund 
Institute, University of Notre Dame. Write and 
state qualifications to Personnel Director, Uni- 
versity of Notre Dame, Notre Dame, Indiana. 


2/5 








Biochemist, male or female, research technician, 
M.S. in biochemistry or analytical chemistry to 
assist on analytical procedures in the biochem- 
istry laboratory at the Lobund Institute, Uni- 
versity of Notre Dame, Notre Dame, Indiana. 


Write and_ state qualifications to Personnel 
Director, University of Notre Dame, Notre 
Dame, Indiana. 12/ 





Biochemist, Ph.D. to work on enzymes of nu- 
cleotide and polynucleotide metabolism. Address 
inquiries and qualifications to Director, Monte- 
fiore Hospital Institute of Research, Pittsburgh 
i i 12/5 





Biologist, Histologist, Histochemist, Ph.D. or 
equivalent. Research institute, New York; to 
work in the field of experimental diabetes, Start- 
ing salary $7500. Box 248, SCIENCE. 
12/12, 19 





(a) Chemist; M.S., Ph.D. 
department ; 
200 beds; 


to help plan new 
hospital expanding to more than 
busy laboratory headed by two path- 
ologists, approved technology school; to $7500 
for M.S.; stable midwestern community 40,000. 
(b) Biochemist; B.S., M.S. for active labora- 
tory, 300-bed general "hospital ; to $6000; Tesi- 
dential suburb eastern university city. (c) Bac- 
teriologist; congenial working conditions; 350- 
bed general hospital; to $6000 or better; mid- 
eastern city, 75,000. (a) Pharmacologist; M.D., 
Ph.D. as assistant professor, university medical 
school; prefer principal interest neuropharma- 
cology; $7500; East. (e) Biochemist; out- 
standing opportunity for administratively minded 
Ph.D. to act as second in division, rapidly 


growing eastern pharmaceutical house; to 
$14,000. Woodward Medical Bureau, Ann 
Woodward, Director, 185 North Wabash, Chi- 
cago. x 





New World-Wide Graduate Award Directories 
for American scientists, teachers, librarians to 
subsidize their education and research. Stipends 
$200-$10,000, Volume I (1957), $3; volume II 
(just published, no duplication), $3; both vol- 
umes, $5. Limited editions. 
information on 400 awards in United States and 
overseas in each volume. CRUSADE, Sci., Box 
99, Station G, Brooklyn 22, N.Y. eow 


Complete, specific , 








Pharmacologist-Physiologist openings in neuro- 
pharmacology for persons Mow some background 
and interest in this field. B.S., M.S., and Ph.D, 
levels. Active research pro rams. Opportunity 
for advancement. Contact G. M. Everett, 
ABBOTT LABORATORIES, North Chicago, 
Illinois. 11/28; 12/5, 12 


SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions in many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free. 1 issue, $1.00. Me | 
(12 issues) membership, $5.00. CRUSADE, 
SCT.. Rox 99. Station G, Brooklyn 22, N.Y. ew 








Teaching and Research ———. leading 
to M.S. and Ph.D. in biochemistry. Initial sti- 
pend up to $3316. Wide variety of research 
projects. Write Dr. Olson, Chairman, Biochem- 
istry Division, School of Public Health, Uni- 
versity of Pittsburgh, Pittsburgh, eed 





HII! FE:0 wes {lil 


Postdoctoral Traineeships in enzyme chemistry 
are available for 1959-60 at the University of 
Wisconsin, Institute for Enzyme Research, in 
Madison. Applications may be submitted at any 
time and are invited from candidates who have 
completed or who will shortly compiete the re- 
quirements for either the Ph.D. M.D. degree. 
The period of traineeship is 12 peg (includ: 
ing 1 month’s vacation) and may be renewed 
for additional years. Stipends are $6000 per year 
and in most cases are partially tax-exempt, A 
travel allowance is provided the trainee from his 
present institution (if within continental United 
States) to Madison. Senior traineeships are 
available to persons who by virtue of previous 
postdoctoral training and/or experience have 
demonstrated outstanding ability. Application 
forms and information may be obtained by 
writing to Dr. David E. Green, heats A 
rector. 12/19 








Research Fellowships, teaching assistantships, 
and tuition scholarships evaliabte for graduate 
students. Concurrent awards up to total of $2400 
per year. Active graduate research in various 
fields, ae mechanisms of organic reactions, 
chemistry of free radicals, stereochemistry, of 

gano-phosphorus compounds, natural products, 
kinetics of elementary reactions, theories o/ 
atomic and molecular structure, nonaqueous s0- 
lutions, photochemistry, photosynthesis. Direct 
inquiries to Chairman, De wa of Chemis: 
try, Brandeis University, altham 54, Massa- 
chusetts. 12/5 
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BOOKS + SERVICES » SUPPLIES + EQUIPMENT F. J. ZEEHANDELAAR Inc. 
AMERICAN-LINCOLN / Wild Animal Importers 
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I for Box number. Monthly invoices will ANIMAL CAGES gh ar "at 
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. ‘or on display Is, COpy mus ment sizes. Special cages, 
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nant tors for egg embryo and } ‘cn woe” 
’ x 

one j = ow Bayete Mice of all strains derived from pure bred ‘stock main- 
faa ma BOOKS AND MAGAZINES (Hl tific institutions. tained by brother to sister matings and proper genetic 
ast, z Write for New Catalog © Saapaasean 6140 Almeda, Houston 21, Texas 
oe Your sets and files of AMERICAN-LINCOLN INCUBATOR CO. Phone: JAckson 9-2764 
icine ° ege 7 ry 
Na scientific journals New Brunswick, N.J. Dept. AS 
peri- are needed by our library and institutional cus- 
com- tomers. Please send us lists and description of 
Bur- eriodical files you are — to sell at hi h mar- Ee tts ORLA SEE eee eee 
igan, et prices. Write Dept. CANNER’S, Inc. y 
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USE THIS EASY SELF-MAILER to obtain 


SCIENTIFIC JOURNALS WANTED further information 
Sets, Runs and Volumes bought at top prices. 
Your wants supplied from 


our Back Files of over 3,000,000 periodicals. 5 December 1958 
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This book presents the case against fluori- information about advertised products and items in Equipment. 
seures dation in a clear and factual manner com- 
round plete with bibliographies to enable the F - 
Ph.D. interested scientist to substantiate for rom: 
tunity himself the conclusions drawn. — 
verett Written cag bee Soe = with o- 
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ANIMAL CAGES. and 
ACCESSORY EQUIPMENT 


BUY DIRECT FROM MANUFACTURER 


SHIPMENT OF STANDARD ITEMS 
FROM STOCK 


HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 
Write for Iliustrated Catalog 
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Information Requisition 


Use this easy self-mailer to obtain further information about 


items or literature from the Equipment section as well as from 


advertised products. 


EQUIPMENT 


Circle below desired number corresponding to: 


498 499 503 504 505 
513 514 515 516 517 


506 508 510 511 512 


ADVERTISERS IN THIS ISSUE 


In list below, check page number of advertiser from whom you would like 
more information. Where more than one ad appears on page, “‘U”’ indicates 
upper ad, ‘‘L’’ lower ad, ‘“‘I’’ inside ad, ‘‘M’’ middle ad, and ‘‘O” outside ad. 
Advertisements in Personnel Placement and Market Place are not keyed. A 


multiplicity of items is indicated by 


*. Readers are requested to specify on 


this coupon the particular item in which they are interested; otherwise, the 


request cannot be processd. 
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BACTERIOLOGICAL AND _ GROSS 
TISSUE STUDY TECHNIQUES USED 
IN OUR QUALITY CONTROL 
HUNTINGDON FARMS, INC. 
2548 NORTH 27th ST. PHILA. 32, PA. 











BACTERIOLOGISTS: ; 
READ THE ANTIBIOTIC SPECTRUM 
OF GRAM POSITIVE AND GRAM 
NEGATIVE BACTERIA IN MIXED 
CULTURES DIRECTLY, WITH 
THE POLYMYXIN B 
COGWHEEL 
And 
Study The Infection, — 
Not 
The Most Easily Isolated Organisms 
@ Results Available Overnight. 
@ Unlimited Antibiotic Combinations. 


e@ Kit With 150 Cogwheels Will Give 2700 
Separate Readin 


dings. $6.00 P 
ANTIBIOTIC SPECIALTIES 
BOX 5917 BETHESDA 14, MD. 






















lll PROFESSIONAL SERVICES |i 





HISTOLOGY MICROBIOLOGY 
Consultation 
Research Technical Services 


SCIENTIFIC LABORATORY SERVICES 
2 Melissa Way Terre Haute, Ind, 








LaWall & Harrisson HPSO0 


RESEARCH & CONTROL LABORATORIES Y & 
dl. a 
mY}. s! 


. Div. $, 1921 Watnut St.. Phiadelphis 3, Pa, 
Pharmacological tremea 
















Food ¢ Drug proBLems 








CONSULTATION, RESEARCH, 
DEVELOPMENT 
For Drug, Food, Cosmetic and Chemical Industry 
CONTRACT PATHOLOGY RESEARCH. 
CLINICAL EXFOLIATIVE CYTOLOGY. 
INBRED & HYBRID QUALITY HAMSTERS. 
Contact without obligation 
BIO-RESEARCH CONSULTANTS 
9 Commercial —— so Mass. 
n 4- 
F. Homburger, M.D., Director; P. Bernfeld, Ph.D., 
Director of Research; H. J. C. MacMillan, M.D., Path- 
ologist; R. Whitney, Ph.D., Director of Animal Production 














LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 

and Screening, Flavor Evaluation. 


Project Research and Consultation 








Write for Price Schedule 
P. O. Box 2217 * Madison 1, Wis. 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


New York, N.Y. — One of the nation’s largest 
book publishers is seeking book-length manu- 
scripts of all types — fiction, non-fiction, poetry. 
Special attention to new writers. For more infor- 
mation, send for booklet 28A — it’s free. Vantage 
Press, 120 W. 31 St., New York 1. (Branches in: 
Washington, D.C., Chicago, Hollywood, Calif.) 
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2 Microgram Balance Micro Torsion Balance Two Pan Speed Balance 








The stamp 

of distinction 
preferred by 
those who know... 


IN MICTOSCOPES © sosrssrseen ZEISS 
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: in photo: AGFA 
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THE GREATEST NAME IN BALANCES—FOR 100 YEARS, NEVER A COMPROMISE WITH QUALITY 
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Low 


crisp, inexpensive photomi- 
crography. Coupled system 
lets you shoot what you see. 


THE MOST VERSATILE 
PHASE MICROSCOPE EVER MADE 


Phasestar’s building block concept of design, exchusive with AO Spencer, offers you a choice 


eh MilelecM lates Mele Meltit-Ve-Valmulel: (1 oe 





cost 35 mm. camera for 





No other Phase Microscope can 
offer you such a wide choice of 
interchangeable parts and ac- 
cessories. 


You can adapt the Phasestar 
to your exact needs with vari- 
ous combinations of readily in- 
terchangeable bodies, stages, 
bases and optics. You have 
more than 50 possible combi- 
nations or models to choose 
from. 


Your Phasestar will be “just 
right’’ for you in convenience, 
comfort and the economy of 
real quality, 


Your choice of inter- 
changeable horseshoe 
base with-double- 
plano mirror in fork 


mount or built-in base 


. 


illuminator * 





SJ ( Choice of 3 interchangeable 
full 360° rotatable bodies, 
monocular, binocular, and tri- 
nocular, inclined for comfort. 
Special inclined monocular 

: and vertical monocular bodies 
*= for photomicrography avail- 
, able. 


Focus -stage and specimen to 
the objectives with low-posi- 
tioned coarse and fine adjust- 
ments. Choose from 3 inter- 
changeable stages, graduated 
or ungraduvated mechanical 
stages or the new Micro- 
os Glide circular stage. 


The large fork type condenser 
mount allows you to quickly 
interchange a wide selection 
of Phase condensers... turret 
type, single unit or special 
long focus, 


tr 
Quick-change quad- - 


tuple revolving nose- A 4 
piece lets you inter- Poss, 
change complete sets 

of phase, achromatic 

and apochromatic 

objectives quickly 

and precisely. 


a| 
| American Optical 


Company 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


SPENCER 


@ Dept. L-1 
Please send me the new Phasestar brochure | 
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